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I.  Erperimevts  which  prove  Vlatina^  when  comlmied  with 
Gold  and  Silver,  lo  be  soluble  in  Nitric  Acid,  B^y  Mr, 
Pekcival  Johnson. 

To  Mr.  Tillock, 

Sir,  xJuring  the  practice  of  a  profession  where  much 
depends  on  depriving  gold  of  its  alloys,  haying  heard  it 
suggested  that  plalina  might  he  used  as  an  advantageous 
one,  under  the  idea  of  its  heing  but  shghtly  affected  by 
*the  nitric  acid,  I  determined  on  a  closer  inspection  of  its 
action  on  that  metal  than  had  hitherto  been  described. 
The  insertion  of  the  following  remarks  on  my  experiments 
will  oblige  me. 

I  find,  ahhouorh  platina  when  in  a  pure  state  is  not  acted 
upon  by  the  nitric  acid,  that  when  alloyed  with  gold  and 
silver  U  is  perfectly  soluble,  and  with  silver  alone  parliidly 
so. 

From  1  to  15  per  cent,  of  platina  to  the  gold  was  entirely 
dissolved,  leaving  the  gold  a  good  colour  and  perfectly  pure, 
having  previously  mixed  the  gold  with  three  times  it3 
weight  of  silver  for  quarialion. 

Twenty  per  cent,  lost  -Vths,-  leaving  the  cornet  flaked 
and  blacknnside;  30  per  cent,  lost  ^ihs  with  the  same  ap- 
pearances. 

The  buttons  have  an  indented  crystalline  and  red  appear- 
ance after  cupeilation,  more  so  in  proportion  to  the  quantity 
of  platina,  and  in  the  two  latter  proportions  are  rounded  at 
the  edges. 

By  mixing  double  the  quantity  of  silver  the  gold  was 
freed  of  upwards  of  20  per  cent,  of  platina,  and  more  ac- 
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cording  to  the  quantity  of  silver  employed;  and  yet  the 
gold  seenis  to  be  a  necessary  component  tor  the  pertect  so- 
lution ;  tor  by  mixing  the  following  proportions  of  silver 
and  platina,  the  results  were  thus : 

Platina  and  silver  equal  to  1  per  cent,  of  the  former  left 
in  dilute  acid  a  light   powder  partly  subsiding.     5  per  cent. 

fave  the  acid  a  stra'.v   colour,  half  the  platina  employed 
eing  dissolved.     10  per  cent,  a  very  bright  straw  colour, 
having  dissolved  the  same  proportion. 

15  per  cent,  a  bright  light  brown,  having  dissolved  -^ths 
of  the  platina.  23  per  cent,  a  deep  brown,  dissolving  -§^3 
of  the  platina. 

The  two  latter  proportions  required  concentrated'  acid 
after  the  action  of  the  dilute.  ♦ 

Maiden  Lane,  Wood  Street,  PeRCIVAL  JohNSON, 

July  1,  1812.  Assayer  of  Metals. 

It  may  also  he  worthy  the  notice  of  your  readers,  that  we 
find  palladium  to  be  such  a  general  alloy  of  Brazil  gold  as 
often  to  alter  the  colour  thereof.  VVc  have  particularly  ob- 
served it  in  the  Brazil  coin,  manv  of  which  were  rejected 
at  first  sight,  suspectinsj  them  to  he  counterfeits.  We  found 
it  a  short  time  since  in  a  Brazil  bar  to  the  amount  of  nearly 
20  per  cent,  altering  the  colour  thcreofto  nearly  that  of 
the  metal  pallad'mm. 

J.  A^\D  p.  .1. 


ir.  An  Jccount  of  some  Experiments  on  the  Combinations 
of  different  Metals  and  Ciilorine,  &i'c.  By  John  DAvr, 
Esq.  Communicated  by  Sir  liuMPHRV  Davy,  Knt, 
LL.D.Set.R.S.* 

Introduction. 

JVIy  brother,  Sir  Humphry  Davy,  appears  to  me  to  have 
demonstrated,  in  his  last  Baktrian  Lecture,  the  existence 
of  a  class  of  bodies  similar  to  metallic  oxides,  and  consist- 
ing »)t  melaU  in  union  with  chlorine  or  oxymuriatic  acid. 

These  combinations  are  the  principal  subject  of  the  fol- 
lowing pages,  i  shall  domyselt  the  honour  of  giving  an 
account  ot  the  experiments  i  have  made  to  ascertain  the 
proportions  of  their  eonsiituent  parts,  and  likewise  of  de- 
scribing st)me  that  have  not  yet  been  noticed. 

I  shall  have  to  relaie  also  the  attempts  1  have  made  to 
ascertain  the  proportions  of  sulphur  in  several  sulphureis, 
and  the  experiments  I  have  performed  to  estimate  the  quan- 

•  From  Philosophical  Transactions  for  1812,  part  i. 

tity 


Coinlinatiom  of  different  Metals  and  Chlorine^  &c.      5 

(ity  of  oxvgen  in  some  metallic  oxides.  The  general  ana- 
logy of  ciefinite  proportions  led  me  to  both  these  under- 
takings. This  analogy,  it  will  be  perceived,  I  have  con- 
stantly kept  ill  view,  and  have  had  recourse  to,  both  for 
detecting  inaccuracies  in  my  own  experiments,  and  in 
Considering  the  results  of  the  experiments  of  others. 

As  the  nomenclature  connected  wii||^  the  old  hypothesis, 
respecting  oxymuriaiic  acid,  is  inconsistent  with  the  new 
views  of  this  substance,  I  shall  venture  to  call  the  com- 
pounds of  the  metals  and  chlorine  to  be  treated  of,  by  the 
names  which  my  brother  has  proposed  for  them. 

1.   On  the  Combinations  of  Chlorine  and  Copper,  &c. 

There  are  two  distinct  combinations  of  chlorine  and  cop- 
per, both  of  which  may  be  directly  made  by  the  combustion 
of  this  metal  in  chlorine  gas.  When  the  gas  was  admitted 
into  an  exhausted  retort  containing  copper  filings,  the 
filins^s  became  ignited,  a  fixed  fusible  substance  quickly 
formed,  and  the  interior  of  the  retort  soon  became  lined 
with  a  fine  yellowish  brown  sublimate.  The  former  sub- 
stance evidently  contains  least  chlorine ;  for  when  it  was 
heated  alone  in  chlorine  gas,  it  absorbed  an  additional  por- 
tion, and  was  converted  into  the  latter.  Hence  the  fixed 
compound  may,  in  conformity  with  the  principles  of  Sir 
Humphry  Davy's  nomenclature,  be  called  cuprane,  and  the 
yellow  sublimate,  cupranea. 

Cuprane  may  be  procured  in  several  other  ways.  It 
may  be  obtained  by  heating  together  copper  filiniis  and 
corrosive  sublimate ;  and  it  was  thus  first  discovered  by 
Boyle,  who  called  it  resin  of  copper,  from  its  similitude  to 
common  resin.  Two  parts  of  corrosive  sublimate,  and  one- 
part  of  copper  filings,  I  have  found  the  best  proportions  of 
the  materials. 

It  may  be  obtained  by  boiling  copper  filings  in  'muriatic 
acid,  or  by- exposing  slips  of  copper  partially  immersed  in 
this  acid  to  the  atmosphere.  In  ihe  last  instance,  I  have 
found  the  changes  connected  with  the  formation  of  cuprane 
Father  complicated;  the  copper  exposed  receives  oxvgen 
from  the  atmosphere,  and  acid  from  the  ascending  muriatic 
acid  fume?,  and  i.^"  thus  converted  into  a  green  insoluble 
salt  ;  and  this  absorbing  more  muriatic  acid,  slowlv  passes 
into  the  deliquescent  munat,  which  flowing  into  the  mu- 
riatic acid  is  changed  by  the  action  of  the  immersed  cop- 
per into  cuprane. 

M.  Proust,  the  first  modern  chemist  who  examined  cu- 
prane, and  who  is  commonly  considered  as  the  first  dis- 
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coverer  of  this  compound,  found  it  produced  by  the  action 
of  nuirial  of  tin  on  muriat  of  copper;  he  named  it  white 
muriat  of  copper,  and  ascertained  that  a  similar  substance 
resuhs  from  the  decomposition  of  the  common  deliques- 
cent muriat  by  lieat. 

Cupranc,  by  whatever  means  prepared,  possesses  the 
snme  properties.  It  is  fusible  at  a  heat  just  below  that  of 
redness,  and  in  a  close  vessel,  or  a  vessel  with  a  very  small 
orifice,  it  is  not  decomposed  or  subimed  by  a  stronsi;  red 
heat;  but  if  a^r,  on  the  contrary,  is  freely  admitted,  it  is 
dissipated  in  dense  white  fumes.  It  is  insoluble  in  water. 
it  efforvesces  in  nitric  acid.  It  silently  dissolves  in 
muriatic  acid,  from  which  it  may  be  separated  by  the  addi- 
tion of  water,  which  precipitates  it  unaltered  ;  and  it  is  de- 
composed by  a  solution  ojp  potash  ;  or  by  heating  it  with 
the  fused  hydrated  alkali ;  when  it  affords  the  orange  oxide 
of  coj)per.  Its  colour,  trans})arency,  and  texture  appear 
alone  to  vary.  It  is  generally  opake,  of  a  dark-brown  co- 
lour, and  of  a  confused  hackly  texture;  but  I  have  ob- 
tained it  by  cooling  it  slowly  after  it  has  been  strongly 
heated, of  a  ligiu  yellow  colour,  semi-transparent,  and  cry- 
stallized, apparently  in  small  plates. 

Cupranea  is  only  very  slowly  formed  by  heating  cnprane 
.in  chlorine  gas.  The  best  njode  that  I  have  found,  of 
procuriny:  it,  is  by  slowly  evaporating  to  dryness,  at  a  tem- 
perature not  much  above  400''  of  Fahrenheit,  the  delique- 
scent muriat  of  copper.  Thus  made,  it  has  the  same  ap- 
pearance, and  the  same  properties,  as  when  directly  formed. 
It  is  of  a  yellow  colour,  and  pulverulent.  Exposed  to  the 
atmosphere,  it  is  converted,  by  the  action  and  absorption 
of  water,  into  the  deliquescent  muriat,  and  its  colour, 
during  this  al  eration,  changes  from  yellow  first  to  white, 
and  lastly  to  green.  It  is  decomposed  by  heat ;  and  even 
in  chlorine  gas  when  the  exj)erin)ent  is  made  on  a  pretty 
large  quantity,  part  of  the  chlorine  is  exj)clled,  and  assumes 
the  gaseous  state,  and  cuprane  remains. 

1  have  employed  the  same,  methods  for  ascertaining  the 
proportions  of  the  constituent  parts  of  both  these  com- 
bmatious.  I  have  separated  the  copper  by  iron,  and  the 
chlorine  by  nieans  of  nil  rat  of  silver. 

A  solution  of  60  grams  of  cuprane  in  nitro-muriatic 
acid,  precipitated  by  iron,  afforded  5\"i  grains  of  copper, 
well  washed,  and  perfectly  dried. 

A  solution  of  the  san)e  quantity  of  cuprane  in  nitric 
acid,  precipitated  by  nitrat  of  silver,  afforded  1 17'5  grains 
of  horn  silver  dried^  till   it  ceased  to  suffer  any  loss  of 

weight 
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weight  by  exposure  to  a  temperature  above  500  Fahren- 
heit. 

Since  horn  sliver  contains  24*5  per  cent,  of  chlorine*, 
80  grains  of  cuprane  appear  to  contain  5i-2  grains  of  cop- 
per and  23*8  of  chlorine.     And  100  appear  to  consist  of 

36  chlorine 

61  copper 

100 

A  solution  of  40  grains  of  cupranea  in  water,  acidulated 
with  muriatic  acid,  precipitated  by  iron  afforded  18"8  grains 
of  copper. 

And  a  solution  of  20  grains  of  cnpranea  in  water,  preci- 
pitated by  nitrat  of  silver,  afforded  43  grains  of  horn  silver. 
Hence  100  of  cupranea,  omitting  the  very  slight  loss, 
appear  to  consist  of 

53  chlorine  , 

47  copper 

100 

The  deliquescent  rauriat  and  the  native  muriat  of  copper 
of  Peru,  belong  to  a  class  of  compounds  apparently 
distinct  from  the  preceding  combinations  of  copper  and 
chlorine. 

The  deliquescent  salt  is  well  understood ;  and  its  com- 
position may  be  inferred,  independent  of  its  water,  from 
that  of  cnpranea. 

The  native  muriat  is  less  known,  I  shall  therefore  relate 
the  experiments  I  have  made  on  this  interesting  mineral. 

The  specimen  I  have  examined  is  part  of  a  very  fine  one, 
presented  to  Sir  Humphry  Davy  by  William  Jacob,  Esq. 
M.P.  and  deposited  in  the  Museum  of  the  Royal  Institution. 
It  consists  of  muriat  and  carbonat  of  copper,  of  red  oxide 
of  iron,  and  of  green  coloured  quartz.  The  muriat  is 
partly  crystallized  \  the  crystals,  from  the  trials  1  have  made 
of  them,  appeared  to  be  pure,  and  they  were,  on  that  ac- 
count, made  the  subject  of  my  experiments. 

The  crystallized  muriat  dissolves  entirely  and  without 
effervescence,  in  all  the  acids  in  which  I  have  tried  it,  and 
the  deliquescent  muriat  of  copper  is  in  each  instance 
formed,  and  a  combination  of  brown  oxide  of  copper  with 
the  acid  employed. 

*  This  I  have  ascertained  by  synthesis  ;  12  grains  of  pure  silver  dissolved 
in  nitric  acid,  and  precipitated  w\x\\  muriat  of  ammonia,  yielded  15-9  grains 
of  fused  horn  -silver.  I  do  not  give  the  particulars  of  the  experiment, 
which  wa«  very  carefully  made  ;  because  the  result  very  nearly  agrees  with 
that  of  Klaproth,  and  of  other  chemists. 

A  4  Heated 
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Heated  slowly  in  a  bent  luted  glass  tube,  connected  with 
men  urVj  the  native  muriat  aflfords  water  and  oxygen  gas, 
and  the  residue  is  an  agglutinated  brownish  mass,  wliich 
dis^olws  in  muriatic  acid  and  gives  a  greenish  precipitate 
with  potash,  and  is  apparently  a  mixture  of  brown  oxide  of 
copper  and  cuprane.  When  the  heat  is  raised  rapidly  to 
redness,  the  vvater  expelled  is  imprtgualcd  with  muriatic 
acid  and  muriat  oF  copper.  I  have  obtained  from  23  grains 
of  the  mineral  heated  to  redness  till  c^a^  ceased  to  be  pro- 
duced,  just  two  cubic  inches  of  oxygen.  This  expulsion  of 
oxygen  seems  to  be  owing  to  the  action  of  chlorine  on  the 
brown  oxide  to  form  cuprane ;  atid  there  is,  I  have  ascer- 
tained, a  similar  production  of  oxygen  when  heat  is  applied 
to  A  mixture  of  the  deliquescent  muriat  and  brown  oxide 
of  copper. 

From  these  results,  which  perfectly  agree  with  those  ob- 
tained by  eminent  chemists  on  the  continent,  who  have  ex- 
amined different  specimens  of  this  mineral,  it  appears  to  be 
a  subnuiriat  of  copper,  differing  in  a  chemical  point  of 
view  from  the  deliquescent  salt,  merely  in  containing  a 
Smaller  proportion  of  acid. 

The  following  experiments  were  made  \\ith  the  design  of 
ascertaining  the  proportions  of  its  constituent  parts. 

Fifty  grams  of  the  crystals  in  powdtr,  boiled  in  a  solution 
of  50  grains  of  potash,  afforded  36*5  grains  of  brown  oxide 
of  copper  heated  to  dull  redness. 

And  20  grains  disso  ved  in  nitric  acid,  and  precipitated 
bv  means  of  nitrat  of  silver,  afforded  12*9  grains  of  dry 
horn  silver. 

Hence,  considering  the  deficiency  of  weight,  as  indicat- 
ir,g  the  quantity  of  combined  water,  100  of  Ihe  native  sub* 
muriat  of  copper  seem  to  consist  of 

73-()  brown  oxide  ri5'6023  chlorine 

16-2  nuirialic  acid  =   < 

10-8  watirr  V.      '47        hydrogen. 

This  analysis,  allowance  being  made  for  difference  of 
theory,  nearly  agrees  with  that  of  Klaproth. 

M.  Proust,  I  believe,  first  di.scovered  an  artificial  com- 
pound similar  to  the  native  sub-muriat  of  copper.  He  ob- 
tained it,  in  the  preparation  of  the  nitro-iTuiriat  of  copper, 
atid  also  by  a  partial  abstraction  of  the  acid  of  the  deli- 
quescent muriat,  by  means  of  an  alkali.  I  have  found 
that  it  mav  be  procured  in  several  other  ways.  It 
may  be  made  directly  by  adding  the  hydrated  blue  oxide  of 
copper  to  a  solution  of  muriat  of  copper;  and  it  may  be 
very  readily  and  oeconomicaily  prepared,  by  exposing  to 

:    *  ihc 
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the  atmosphere  slips  of  copper  partially  immersed  in  mu- 
riatic acid  ;  and  it  is  also  produced  by  the  exposure  of 
cuprane  to  the  atmosphere.  Jis  production  in  the  last  in- 
stance is  accompanied  with  that  ol  the  deliquescent  muriat; 
and  the  formation  of  both  seems  to  be  owinp;  to  the  ab- 
sorption of  wa  er  and  oxygen;  for  cuprane,  I  have  found, 
though  apparently  not  in  the  least  acted  on  by  dry  oxygen 
gas,  is  quickly  changed  \\'hen  moistened  with  water  and 
confined  in  a  jar  of  ibis  gas,  and  there  is  a  rapid  absorption 
of  oxygen*. 

1  have  not  examined  all  the  specimens  obtained  by  these 
different  methods  minutely,  though  sullficiently,  I  conceive, 
to  ascertain  their  identity,  and  their  similarity  to  the  native 
compound.  The  colour  of  all  of  them  is  greenish  v^  bite, 
like  that  of  the  native,  in  a  finely  divided  stale.  When 
heated,  they  all  afford  water,  oxygen  gas,  and  a  mixture 
of  cuprane  and  brown  oxide  of  copper. 

I  have  analysed  only  the  submuriat,  precipitated  from  a 
solution  of  muriat  of  copper  by  a  weak  solution  of  potash. 

Fifty  grains  of  this,  well  washed  and  dried,  boiled  in  a 
solution  of  potash,  afforded  36-3  grains  of  dried  brown 
oxide  of  copper. 

And  20  grains  dissolved  in  nitric  acid,  and  precipita  ed 
by  nitrat  of  silver,  afforded  12*75  grains  of  dried  horn  sil- 
ver. These  results  differ  so  little  from  those  obtained  with 
the  native,  as  fairly  to  permit  the  conclusion,  that  the  com- 
position of  the  artificial  and  native  submuriat  of  copper  is 
the  same. 

2.   On  tfie  Comhinations  of  Tin  and  Chlorine,  &c. 

Tin,  like  copper,  is  capable  of  combining  with  two  dif- 
ftrent  proportions  of  chlorine.  The  liquor  of  Libavius, 
one  of  the  combinations,  is  directly  formed  by  the  com- 
bustion of  the  metal  in  chlorine  gas;  and  the  other,  I  find, 
may  be  produced  by  heating  together  an  amalgam  of  tin 
and  calomel.  Thus  obtained,  it  is  similar  to  that  which 
may  be  procured  by  evaporating  to  dryness  the  muriat 
containing  the  gray  oxide  of  tin,  and  fusing  the  residue  in 
a  close  vessel.  Both  are  of  a  crray  colour,  and  of  a  resinous 
Justre  and  fracture,  and  both  inflame,  like  tin  itself,  when 
heated  in  chlorine  gas,  and  are  converted  into  the  liquor 
of  Libavius  by  the  absorption  of  a  fresh  portion^of  chlorine. 

*  I  have  been  informed  that  submuriat  of  copper  is  sometimes  found  in 
the  neighbourhood  of  volcHnoes,  particularly  in  that  of  Vesuvius.  By- 
means  of  the  above  facts,  it  is  evident  that  its  production  might  be  ac- 
counted fur  in  such  situations, 

Hence^ 
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Hence,  as  the  liquor  of  Libavius  contains  the  largest  pro- 
portion of  chlorine,  it  may  be  called  stannanca,  and  the 
'Other  compound  siannane. 

Stannane  is  fusible  at  a  heat  below  that  of  dull  redness; 
it  bears  this  temperature,  if  air  be  nearly  excluded,  without 
undergoing:  any  change ;  but  when  subjected  to  a  heat  as 
strong  as  glass  will  bear  without  being  fused,  it  appears  to 
be,  from  the  slight  fume  produced,  partially  decomposed. 

It  aflfords  the  liquor  of  Libavius  when  heated  with  cor- 
rosive sublimate,  nitre,  red  oxide  of  mercury,  or  with  the 
hyperoxymuriat  of  potash.  In  the  three  last  instances, 
oxide  of  tin  is  also  formed  ;  and  with  the  hyperoxymuriat 
the  action  is  so  violent  that  inflammation  is  actually  pro- 
duced. 

The  liquor  of  Libavius  and  aurum  musivum  are  formed 
when  stannane  is  healed  with  sulphur. 

Stannane,  by  the  acticm  of  water,  appcars'to  be  convened 
into  tlie  insoluble  submuriat  of  tin,  and  the  acidulous 
muriat. 

The  stannanea  or  liquor  of  Libavius,  that  I  have  exa- 
mined, was  made  by  heating  together  an  amalgam  of  titi 
and  corrosive  sublimate,  in  the  proportions  commonly  re- 
commended. 1  have  obtained  this  compound  in  another 
way,  by  treating  the  concentrated  solution  of  the  peroxide 
of  tin  in  muriatic  acid,  with  strong  sulphuric  acid  ;  a  gentle 
heat  applied  to  this  mixture,  contained  in  a  retort,  expels 
the  fuming  liquor,  which  may  be  condensed,  as  usual,  in 
a  cold  receiver. 

The  only  new  and  remarkable  property  which  I  have 
observed  the  liquor  of  Libavius  to  posse?s,  is  its  action  on 
oil  of  turpentine.  I  was  led  to  make  trial  of  it  from  an 
idea  of  Sir  Humphry  Davy,  that  the  combinations  of  the 
metals  and  chlorine  might  be  soluble  in  oils.  In  the  first 
experiment,  when  I  poured  the  fuming  liquor  into  the  oil, 
inflammation  immediately  look  place,  with  violent  ebulli- 
tion and  production  of  dense  reddish  fumes.  I  have  used 
other  specimens  of  oil  of  turpentine,  expecting  a  similar 
infiammation,  but  without  its  occurrence,  though  iherc  has 
been  in  every  instance  a  considerable  action.  The  mixture 
of  the  two  being  made  in  a  retort  connected  with  mercury, 
no  gas  was  generated,  oxide  of  tin  appeared  to  be  formed, 
and  a  viscid  oil  was  produced,  which,  like  the  fat  oils,  left 
a  permanent  stain  on  paper,  and  had  little  smell  or  taste, 
and  which,  digested  with  alcohol,  iniparted  something 
which  occasioned  a  permanent  cloudiness  on  the  admixiuie 
of  watcfj  and  an  odour  to  me  not  uulike  that  of  artificial 

camphor. 
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camphor.  The  action  of  the  liquor  of  Libavins  on  the  oil 
of  turpentine  is  worthy  of  further  inquiry.  The  preceding 
account  of  -ii,  I  ajo^aware,  is  very  incomplete;  but  1  trust 
it  will  serve  to  call  the  attention  of  chemists  to  a  subject  so 
curious. 

To  discover  the  proportions  of  tin,  and  consequently  of 
chlorine,  in  stannane  and  stannanea,  1  have  taken  advantage 
of  the  superior  affinity  of  zinc  lor  chlorine,  by  means  of 
which  the  tin  is  separated  in  its  metallic  stale. 

6g5  grains  of  stannane,  made  by  heating  in  a  glass  lube 
with  a  very  small  orifice  an  amalgam  of  tin  with  calomel, 
were,  with  the  exec  ption  i>f  two  grains  of  melalhc  mercury, 
apparently  a  mere  mechanical  mixture,  entirely  dissolved 
in  dilute  muriatic  acid.  A  slip  of  clean  zinc,  immersed  in 
this  Sf)lution  decanted  from  the  residual  mercury,  quickly 
precipitated  the  tin  in  a  very  beautiful  plumose  form  ;  and 
this  precipitate  collected  on  a  filter,  and  well  washed  and 
dried  and  fused  into  one  globule  under  a  cover  of  tallow  in 
a  small  glass  tube,  weighed  42  grains. 

As  therefore  67-5  grains  of  stannane  contain  42  grains 
of  tin,  100  appear  to  consist  of 
62-22  tin 
3  7*78  chlorine 


10000 
As  stannanea  is  extremely  volatile,  it  is  difficult  to  weigrh 
it  wiih  perfect  accuracy.  The  mode  1  adopted,  was  to 
pour  it  into  a  bottle  half  full  of  water,  the  weight  of  which 
was  previously  ascertained,  and  to  infer  the  quantity  added 
by  the  increase  of  weight. 

81*73  grains  of  stannanea,  thus  weijrhed  in  water*,  af- 
forded when  decomposed  by  zinc  34  grains  of  tin. 
Hence  100  of  stannanea  appear  to  be  composed  of 
42*1  im 
37  9  chlorine 


100  0. 

I  am  not  acquainted  with  any  analytical  method  for  di- 
rectly ascertaining  the  proportion  of  chlorine  in  either  of 
the  two  preceding  combinations.  Nitrat  of  silver,  when 
immediately  applied,  will  not  answer  the  purpose,  because 

*  A  little  muriatic  acid  was  added  before  the  z'nc  was  introduced,  to  dis- 
solve the  oxide  of  zinc  which,  in  other  similar  e-xperirnents,  I  observed  was 
rapidly  formed,  and  which,  from  t]ie  large  quantity  of  h  vdrogen  evolved, 
appeared  to  be  owing  to  the  decomposition  of  water,  chiefly  in  consequence 
of  the  Galvanic  effect  of  the  coiitact  of  the  two  different  metals,  zinc  and 
tin. 

the 
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the  oxide  of  silver  is  partially  reduced  by  the  solution  of 
stannane  ;  and  an  oxide  of  tin  is  thrown  down  in  mixture 
with  the  horn  silver  from  the  liquor  of  Libavius. 

M.  Proust,  tn  whom  we  are  indebted  for  very  excellent 
investigations  of  the  difltrrent  combinations  of  copper  and 
tin,  first  discovered  a  submuriat  of  tin.  He  found  that  a 
solution  of  potash  precipitated  from  the  solution  of  muriat 
of  tin  this  compound,  and  not  the  pure  gray  oxide  of  tin. 

I  have  obtained  it  by  his  method,  and  all  its  properties 
vihich  I  have  observed  are  perfectly  agreeable  to  its  sup- 
posed composition. 

It  is  decomposed  by  a  red  heat.  Subjected  to  distillation 
in  a  small  bent  glass  tube  connected  with  mercury,  no  ga* 
was  produced,  water  containmg  muriatic  acid  and  muriat 
of  tin  was  expelled,  and  a  sublimate  like  stannane  was 
forn)ed,  and  the  fixed  residue  was  gray  oxide  of  tin. 

It  effervesces  violently  with  nitric  acid;  and  strong  sul- 
phuric acid  expels  from  it  muriatic  acid  fumes. 

It  dissolves  without  effervescence  in  the  muriatic  and 
acetic  and  in  the  dilute,  nitric,  and  sulphuric  acids;  and 
all  these  acid  solutions,  as  they  give  a  black  piecipiiate 
with  a  solution  of  corrosive  subhmaie,  appear  to  contain 
tiic  tin  in  the  state  of  gray  oxide. 

The  complete  analysis  of  this  submuriat  of  tin  is  diffi- 
cult. The  oxide  it  contains  cannot  be  accurately  separated 
by  potash,  nor  can  nitrat  of  silver  be  employed  to  ascertain 
the  proportion  of  muriatic  acid. 

•    I  have  found  50  grains  of  it,  dissolved  in  muriatic  acid, 
to  afford,  when   precipitated  by  zinc,  31  grains  of  metallic 
tin.     Now  as  this  submuriat  is  similar  to  the  submuriat  of 
copper,  the  analogy  being  imperfect  only  in  the  latter  con- 
taining the  peroxide,  and  the   former   the  protoxide,   it  is 
natural  to  infer  that  the  proportion  of  muriatic  acid  is  si- 
'milar  in  both.     But  the  propf)riion  of  muriatic  acid  in  the 
submuriat  of  copper  is  apparently  half  of  that  which  exists 
in  the  muriat :  hence,   supposing  the  composition   of  the 
submuriat  of  tin  to  be  similar,  100  of  it  will  consist  of 
70  4  gray  oxide 
190  muriatic  acid 
10-6  water 


100-0. 
Probability  alone  can  be  attached  to  this  estimate.     I 
have  not  given  the  calculations  by  which  it  was  made,  as 
their  data  are  liable  to  objection. 

[To  be  coutlaued.] 

III.  On 
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III.  On  the  Struclure  of  the  Earl/i.     Bij  a  Correspon- 
dent. 

To  Mr,  Tilloch. 

Sir,  In  the  present  uncertainly  which  is  extended   over 
geological  science,  and  the  great  diversity  of  opinion  which 
prevads  even  with  regard  to  its  first  principles,  it   is  not  to 
circumstances    of    local    particularity    that    our   attention 
should  be  directed  so  much  as  to  facts  universal  in  extent, 
and  which  point  towards  a  knowledge,  however  imperfect, 
of  the  internal  construction   of  our  globe.     It  has  indeed 
been  well   remarked,  that  the  inclination  of  its  superticidl 
strata  enables  us  to  extend  our  views  far  beneath  the  limits  of 
human  labour;  yet,  even  taking  this  into  the  account,  we 
cannot  but  confess  our  inability  to  pierce  beyond  the  sur- 
face.    Mathematicians   have   determined    12  miles  for  the 
mean  depth  of  the  ocean  ;   while   the  continents,  so  far  as 
our  knowledge  extends,  appear  to  consist  of  substances  of 
from  2  to  2^  times   the  density  of  water,  and   to  rest  on 
granitic  masses  whose  detisity  does  not  exceed    this  limit. 
The  superficial  density  of  our  globe  may  therefore  be  stated 
at  about  Ij.     Yet  the  mean  density  is    known  to  amount 
to  nearly  five  times  that  of  water.     Tlie  great  mass  there- 
fore which  composes  the  nucleus   of  the  earth  m.ust  have 
about  this  density.     With  this  fact  appears  intimately  con- 
nected a  question  of  great  importance  on  the  formation  of 
mineral  veins,  whence  is  derived  the  matter  which  occupies 
them  ?     A  Neptunist  will  say,  From  above,  by  infiltration; 
while  those  who  maintain    the  Plutonic  system    answer, 
From  below,  by  injection,  when  fused.     The  arguments  on 
both  sides  have  been  handled  with  oreat  ability  ;  but  the 
density  of  many  of    these  extraneous  masses  affords  one 
which,  though  hitherto  unnoticed,  appears  to  me  at   once 
to  decide  their  origin.     If  it  be  from  above,  how  happens 
it  that  the  source  above,  from  whence  it  introduced  itself, 
has  never  in  one  single  iustance  been  discovered  ?    Per- 
haps  the  supplv  is  already  expended;  perhaps  it  has  already 
been  carried  down,^with  the  rest  of  thec^t^.w  of  the  soil,  to 
the  ocean.     Still,    however,   iis   existence  is    hypothetical. 
On  the  other  hand,  the  Huttonian  explanation  is  subject  to 
no   such   en)barrassing  queries.      The  density   of   mtiallic 
veins,  deviating  in  so  remarkable  a  manner  from  evfery  sur- 
rounding phgenc  menon,  directs  us  immediately  to  look  for 
their  source  in  the  great  reservoir  which  we  know  to  con- 
tain all  the  more  solid  parts  of  our  planet. U  is  evidently 

no 
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no  answer  to  this  argument  to  state  that  many  veins,  which 
traverse  the  strata,  contain  no  metallic  substances.  As 
long  as  one  instance  can  be  found  where  this  is  the  case, 
its  force  remains  unbroken. 

In  hopes  that  tliese  remarks  may  not  be  unacceptable  to 
those  ot  your  readers  who  are  partial  to  geological  re- 
searches, 

I  remain,  sir,  yours,  &c. 
July  1,  1812.  H. 

P.  S. — We  may  likewise  remark,  from  the  consideration 
of  the  great  d(^isity  of  the  earth,  that  the  opinion  of  many 
philosophers,  that  granite  forms  its  solid  nucleus,  must  be 
unfounded. 


IV.  New  Method  of  making  Bricks^  so  as  to  form  cheaper 
and  firmer  Buildings^  and  iisefid  Underground  Drains. 
By  John  Stephens,  Esq.  of  Reading^. 

Sir,  1  HAVE  sent,  For  the  inspection  of  the  Society  of  Arts, 
&c.  three  closure  bricks,  which  on  examination  you  will  find 
to  have  been  cut  three-fourths  of  the  way  through  in  the 
middle  by  a  wire,  and  the  whole  of  the  way  through  at  each 
end,  which  leavts  ihe  ends  square  and  handsome  for  work. 

The  bricklayer  to  divide  each  brick  in  length  has  only  to 
lake  the  brick  in  his  left  hand  with  the  mark  or  cut  down- 
wards longitudinally,  and  by  one  smart  blow  with  the 
trowel  he  will  have  two  complete  king  closures,  with  which 
he  can  easily  make  four  common  closures. 

I  have  shown  them  to  many  workmen,  who  all  approve 
of  them.  I  had  two  hundred  and  fifty  of  them  made  by  a 
brickmaker  for  an  experiment,  and  I  have  ordered  two 
thousand  more.  The  builders  who  do  the  principal  part 
of  my  work  have  had  sojne  on  their  own  account,  and  have 
since  increased  their  orders.  I  have  no  doiibi  when  they 
are  better  known  they  will  come  into  general  use. 

A  considerable  saving  in  labour  and  waste  of  bricks  may 
be  effected  by  their  u?e,  particularly  in  walls  where  piers 
are  built,  and  where  llure  are  many  openings j  the  work  will 
also  be  rendered  more  substantial. 

There  will  be  a  saving  m  room  and  materials  where  the 
back  of  a  chimney  is  built  agauist  a  straight  wall,  paiticu- 
larly  in  flues  for  low  buildings. 

*  Vrom  Transacti'-vs  of  the  Socieltf  for  the  Enanirngemext  nf  A-tf,  Mavu- 

faclurest  and  Cinmnn'ice,  for   18il. The  silver  medial  of  the  Society  was 

voted  to  Mr  Stephens  for  this  coinmuuication,  aud  specimeas  of  the  bricks 
are  preserved  in  the  Society's  Repository. 

They 
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They  will  be  found  useful  in  cities  or  large  towns  by  be- 
ing placed  in  partition  walls  instead  of  lalh  and  plaster,  and 
be  a  check  to  the  ravages  of  fire. 

They  will  be  useful  in  preventing  the  passage  of  rats  and 
mice,  and  the  disagreeable  smell  occasioned  when  they  die 
betwixt  lath  and  plaster  or  wainscot. 

They  will  also  answer  for  draining  land,  and  will  form 
cheaper  small  drains  from  houses  than  any  other  method. 

They  may  be  cut  in  other  forms  or  directions  for  parti- 
cular purposes  according  to  the  uses  for  which  they  are  in- 
tended. 

The  additional  expense  of  'dividing  them  by  the  wire  is 
about  two  shillings  per  thousand  ;  it  is  generally  done  after 
they  have  been  moulded  one  or  two  days^  according  to  the 
dryness  of  the  season. 

I  flatter  myself  that,  if  this  communication  meets  with 
the  approbation  of  the  Society,  it  will  render  a  benefit  to 
the  public. 

I  am,  sir,  with  much  esteem. 

Your  most  obedient  servant, 

Reading,  October  31,  1810.  JOHN  STEPHENS, 

To  C.  Taylor,  M.D.  Sec. 


Dear  Sir, —  On  inquiry  from  builders,  I  am  informed, 
that  the  saving  by  the  use  of  the  bricks  I  h a v'e  invented,  will 
be  from  two-and-half  to  nearly  five  per  cent,  in  a  five- 
window  hou?e  in  brick  work  and  labour,  in  a  front  of  forty 
feet  with  or  without  piers. 

In  ornamental  brick  piers  for  gateways,  I  think  the  sav- 
ing of  bricks  by  means  of  cutting  may  be  very.considerable, 
and  in  the  labour  still  more,  besitles  the  work  being  done 
more' sound  and  substantial. 

I  Am  using  a  few  of  them  in  an  eleven-inch  brick-wall, 
(a  system  hitherto  entirely  new,)  in  a  westernly  aspect,  as 
a  preventative  or  guard  against  the  effects  of  weather,  and 
it  will,  in  point  of  dryness,  be  equal  to  a  fourteen-inch  wall. 
I  have  inclosed  a  letter  from  Benjamin  Garroway,  a  brick- 
layer, who  has  requested  me  to  let  him  have  all  the  bricks 
I  have  of  this  kind,  and  to  bespeak  more  for  him.  1  have 
also  sent  a  certificate  from  Mr.  Robert  Wright,  who  is  ex- 
tensively engaged  in  buildings. 

The  drains  for  agricultural  purposes  might  be  done  by 
women  or  children,  except  the  digging  of  the  drains,  espe- 
cially two-inch  drains.  With  respect  to  longer  drains,  if 
they  are  required  of  four  inches,  and  to  be  covered  with 

bfick, 
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brick,  T  would  recommend  the  bricks  to  be  laid  ano-lewise, 
in  order  to  promote  strength  in  covcriiiir. 

It  would  be  of  great  importance  if  parliament  would  al- 
low a  drawback  of  the  duly  on  all  bricks  employed  in 
draining. 

Every  brick  intended  for  the  operation  I  recommend,  is 
taken  off  the  .slack  two  or  three  days  after  It  is  moulded.  It 
is  then  put  on  a  stool  or  board,  and  a  wire  about  the  size  of 
No.  23  is  pressed  on  the  upper  side  of  the  brick,  so  as  to 
pass  through  each  end  of  it;  it  is  then  immedialely  placed 
on  the  stack  again,  and  afterv\ards  burned. 
1  am,  dear  sir, 

Ypur  rpost  obedient  humble  servant, 

Reading:,  December  8.  181 6.  JoHN  STEPHENS. 

To  C.  Taylor,  M.D.  Sec. 


description  of  the  Drawings  of  Mr.  Stephens's  Method  of 
'^:;,  cutting  Bricks  for  various  Purposes.  See  Pl;iie  J.  fig.  2. 
J^''  Fig- 2.  of  Plate  I.  is  a  plan  qf  the  upper  surface  of  a 
comnjon  brick  ;  the  line  a  a  is  a  cleft  cut  nearly  through 
the  brick  v\hile  it  is  soft  by  means  of  a  piece  of  wire,  as  is 
shown  in  the  section  fig.  3,  where  the. section  of  brick  is 
shown  at  Bi3,  placed  on  the  wooden  block  A  ;  a  piece  of 
wire  b  b  with  a  loop  at  each  end  is  pressed  down  into  it,  so 
as  to  divide  it  into  two  parts,  except  the  part  C,  which  the 
w  ire  will  not  cut  through  because  of  the  curvature  it  ac- 
quires in  being  pressed  into  the  brick.  A  brick  of  this 
kind  being  bunu,  may  be  broken  in  two  halves  bv  one  cleft 
with  the  trowel,  which  will  be  found  very  useful  in  many 
cases  which  constantly  occur  in  brickwork,  and  will  be  far 
superior  to  the  present  mode  of  hacking,  the  bricks,  both 
for  the  souirduess  and  appearance  of  the  work,  and  will  be 
done  in  less  time. 

Figs.  4.  and  5.  show  the  application  of  these  divided 
bricks  to  draming,  where  AB  are  the  ends  of  the  two  halves 
of  a  brick,  and  CD  tiles,  forming  the  lop  r.nd  bottom  of  the 
drain:  this  n)eiho(l  forms  a  square  drain. 

Fig.  h.  shows  how  a  triangular  drain  ipay  be  made  with 
half  the  number  of  bricks  of  the  foregoing,  that  is  on^-half 
brick  A,  and  two  tiles  CD. 

Fig.  6.  is  a  plan  of  a  brick  divided  diagonally,  and  fig. 
7.  shows  how  these,  halves  may  be  disposed  to  form  a  trian- 
gular drain ;  the  letters  show  the  same  parts  in  each  of 
these  two  figures;  the  bottom  D  mav  be  made  of  tile.  f)r  of 
a  brick  cut  in  half  in  its  thickness:  the  scale  annexed  t) 
the  figures  will  show  the  dimensions  of  the  different  drams. 

V.  On 
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V.  On  the  Derivation  of  the  Scale,  ^a. 
To  Mr,  rUloch, 

Sir,  JUr.  Crotch  has  recently  published  a  quarto  Treatise 
on  Musical  Composition,  of  which  the  last  thirteen  pages 
(from  p.  124  to  the  end)  treat  on  "  the  derivation  of  the 
scale,  tuning,  temperament,  the  mcfnochord,  &c."  He 
remarks  that  "  no  two  major  keys  at  all  related  to  each 
other  can  exist,  on  the  same  keyed  instrument,  perfectly  in 
tune;"  and  adds  that  in  a  lecture  on  this  subject,  he  caused 
the  keys  of  E  major  with  four  sharps,  and  £  flat  major 
with  three  flats,  to  be  tuned  '^perfectly"  (perfect)  on  the 
same  piano- forte;  namely,  first  the  triads  E,  G*,  B—A, 
C*,  E— B,  D*,  F*;  and  then,  having  two  notes  G*  and 
D*,  already  tuned,  which  would  serve  for  Ab  and  Eb,  C 
was  added  to  them;  and  lastly,  the  triads  of  Eb,  G,  Bb  — 
and  Bb,  D,  F. 

The  following  is  a  Table  of  Beats  of  the  Consonances  in 
1''',  tuned  accordino;  to  the  Doctor's  directions. 
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0 

0 
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0 

28-0 
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0 

0 
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Dr.  C.  is  one  of  the  great  number  of  musicians  who  hav» 
declared  a  preference  for  the  equal  temperament.  And 
indeed,  if  we  had  no  hGtif^r  unequal  temperament  than  this, 
I  think  there  would  be  no  disagreement  of  opinion  about 
them.  It  is  strange  that  the  Doctor  should  write  in  this 
manner ;  the  ''  small  interval  called  a  comma  is  about  as  80 
to  81.*'  p.  132. 

June  15, 1812.  A. 
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VI.  Description  of  a  temporary  Rick  to  secure  Corn  in 
Sheaves  in  t/ie  Fields  till  quite  dry ;  also  Clover,  Peas, 
and  Beam.  By  William  Jones,  £5^.  of  FoxdowU' 
Hill,  near  IVeflington,  Someisetshire*. 

Sir,  X  HE  very  unusual  quantity  of  rain  that  fell  (Uiring 
the  months  of  August  and  September  1 8O9,  with  scarcely 
two  (lays  of  dry  weather  following,  in  this  neighbourhood, 
put  farmers  to  the  necessity  of  having;  recourse  to  various 
modes  of  preserving  their  corn  ;  and  as  I  understand  the 
Society  of  Arts  has  offered  a  gold  medal  for  the  cheapest 
and  best  mode  of  tjarvesting  corn,  and  also  for  making  hay 
in  wet  weather,  superior  to  any  hitherto  practised,  1  beg 
leave  to  communicate  some  experiments  I  made  last  sum- 
mer, and  the  result  of  them.  In  the  first  place,  I  put  some 
wheat  in  small  round-  ricks,  or  wind-rows,  made  in  the 
common  way  of  this  county;  but  afterwards  recollecting 
thai  the  uncommon  wetness  of  the  ground  might  render 
the  under  part  damp,  I  thought  it  prudent  to  examine  them, 
(about  ten  days  after  they  were  set  up,)  and  found  my  ap- 
prehensions so  well  founded,  that  I  had  the  whole  spread 
abroad;  and  have  no  doubt  that,  if  they  had  remained  a  little 
longer,  the  corn  would  have  been  materially  injured,  not 
the  bottom  only,  for  it  had  contracted  dampness  a  great 
way  up  the  ricks,  insomuch  that  I  turned  mv  attention  to 
devise  some  better  mode  of  preserving  my  barley  in  case 
the  weather  continued  so  rainy,  as  it  afterwards  proved. 
I  had  observed  in  some  wet  seasons  before  this,  that  many 
of  our  fanners,  riot  being  able  to  get  their  barley  dry  enough 
to  put  into  a  large  rick,  had  set  up  narrow  ricks,  containing 
the  produce  of  an  acre  or  two,  each  in  different  parts  of  the 
same  field  it  w;is  grovvii,  for  the  sake  of  expedition ;  and 
though  tsoine  straw  was  put  under  them,  yet  the  bottom 
contracted  a  yyt^x  degree  of  dampness,  so  as  to  occasion  it 
to  smell  old,  at.d  the  clover  was  killed  where  these  ricks' 
had  stood.  JMy  object  was  to  prevent  both  these  injuries; 
and  it  occurred  to  me,  that  four  gate-hurdles  would  answer 
both  purposes,  by  setting  the  two  outside  ones  perpendi- 
cular, and  two  middle  ones  inclining  against  and  supporting 
each  other.  These  hurdles  are  usually  eight  feet  long;  the 
two  heads  in  which  the  four  bars  are  mortised  have  pointed 

i' 

•  From  ^HJV^nclions  0/ the  Society  for  the  Encouragement  of  Arts,  Mknu- 
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ends  of  about  a  foot  and  a  half  long;  the  two  outside  ones 
are  to  be  forced  into  the  ground  nearly  to  their  full  length, 
so  that  the  middle  brace  may  rest  on  the  ground  to  atlord 
some  support,  and  the  two  middle  ones  abcnit  six  inches  to 
keep  them  steady.  The  foot  of  the  second  hurdle  should 
be  set  two  feet  from  the  foot  of  the  first,  the  third  three 
feet  from  the  second,  and  the  fourih  two  feet  from  the 
third,  making  seven  feet,  and  occupying  a  space  of  seven 
feet  by  eight,  for  barley  or  oats  ;  but  wheat  being  longer  in 
the  straw,  requires  the  distance  to  be  wider,  viz.  three  feet 
from  the  first  to  the  second,  three  feet  from  the  second  to 
the  third,  and  three  feet  from  the  third  to  the  fourth,  which 
will  be  nine  feet  by  eitrht. 

It  will  be  proper  to  put  seven  or  eight  small  stakes,  (a 
little  bigger  than  a  man's  thumb,)  from  the  second  bar  of 
the  first  hurdle  to  the  second  bar  of  the  second  hurdle,  and 
from  the  second  bar  of  the  third  to  the  second  bar  of  the 
fourth,  to  support  the  sheaves  from  the  ground,  to  admit 
air  under  and  prevent  injury  to  the  growing  clover;  or 
smaJl  poles  may  be  used  extending  from  one  outside  hurdle 
to  the  other.  The  appearance  of  the  ends  of  the  hurdles 
will  be  as  in  the  engraved  plans,  Plate  I.  fig.  ],  and  section 
Plate  II.  fig.  1,  which  show  where  the  small  stakes  are  to 
be  placed  to  prevent  the  sheaves  touching  the  ground  ;  for 
there  will  be  but  a  slight  pressure  on  them,  since  the  ground 
ends  of  the  sheaves  are  to  be  put  against  the  hurdle  AB, 
and  the  ears  of  the  corn  a  little  elevated  to  rest  against  the 
hurdles  CD,  and  the  ears  a  little  elevated  against  the  centre 
hurdle  CD;  so  that  the  ears  of  the  corn  will  be  all  within 
side,  and  have  the  benefit  of  the  air  between  C  and  D.  It  is 
to  be  observed  that,  the  hurdles  CD  being  but  six  inches  in 
the  ground,  and  the  hurdles  AB  nearly  eighteen  inches, 
the  two  former  will  be  a  little  higher  than  the  two  lat- 
ter; which  is  necessary  for  two  reasons,  one  is,  that  the 
higher  these  are,  the  higher  the  air  is  admitted  to  the  mid- 
dle; of  the  rick,  and  the  more  they  elevate  the  tops  of  the 
sheaves  in  the  middle,  for  the  ground  ends  should  be 
lowest  to  shoot  off  the  rain^  But  as  it  will  be  found  that 
after  two  or  three  rows  are  placed  around  the  tops  of  the 
hurdles,  (for  the  ricks  should  be  circular,)  that  the  ground 
ends  of  the  sheaves  being  largest,  the  tops  will  become 
nearly  level,  when  it  will  be  necessary,  to  put  four  sheaves 
as  at  CG  in  the  middle  horizontally,  forming  a  square, 
opening  in  the  centre,  which  will  admit  air  from  the  top  of 
the  middle  hurdles  CD,  through  this  space  to  the  middle 
of  the  rick,  as  the  ears  of  each  sheaf  are  jusL  to  meet  only 
B  2  ■:  in 
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in  the  middle  resting  on  these  four  sheaves*,  which  will 
give  such  an  elevation  to  the  tops  of  them,  that  the  ground 
ends  will  be  sufficiently  inclining  downwards  to  shoot  off 
any  rain  that  may  fall.  In  forming  the  roof,  the  sheaves 
are  of  course  to  be  put  furtiier  in  every  time  they  are  put 
around,  till  the  roof  terminates  in  a  point,  when  two  sheavei 
with  the  tops  downwards  spread  abroad  and  bound  with  a 
straw  band,  will  secure  it  from  a  great  deal  of  ram;  but  if 
the  corn  is  to  remain  out  long,  a  little  reed  or  thatch  may 
soon  be  put  on  each  rick. 

Fearing  I  might  not  have  been  sufficiently  explicit  in  de- 
scribing this  plan,  it  has  occurred  to  me  that  it  would  be 
better  to  send  a  model,  containing  100  sheaves,  made  to  a 
scale  of  an  inch  to  a  foot,  as  to  the  length  of  the  hurdles, 
the  distance  from  each  other,  and  the  size  of  the  sheaves, 
also  to  exemplify  every  particular  of  it. 

The  weather  being  so  rainy  for  some  days  after  my  barley 
was  cut,  with  every  appearance  of  more  rain,  I  determined, 
on  having  a  few  hours  intermission  of  rain,  to  get  the  mid- 
dle of  the  field,  which  was  a  little  more  dry  than  the  rest, 
and  to  put  it  in  small  ricks,  containing  more  than  the  pro- 
duce of  an  acre,  on  these  hurdles  in  the  same  field;  it  was 
in  such  a  damp  state  as  to  be  totally  spoiled  in  a  common 
rick,  but  was  taken  from  these  ricks  into  a  barn  in  the 
month  of  January  last,  perfectly  dry,  the  straw  much  better 
than  could  have  been  expected,  the  grain  good,  having 
been  proved  to  grow  well ;  for  having  some  doubt  on  ac- 
count of  being  put  together  so  damp,  I  had  it  first  tried 
by  putting  a  few  grains  in  a  cloth  into  the  earth,  and  have 
since  sown  it,  and  no  other  this  spring,  and  I  never  had  a 
better  prospect  of  a  good  crop.  The  remaining  part  of  the 
barley  that  was  left  on  the  ground,  was  not  taken  in  till 
ten  days  afterwards,  the  grain  much  grown,  a  great  deal 
wasted  by  frequently  turning,  and  the  straw  spoiled. 

I  flatter  myself  it  will  be  admitted  that  in  wet  seasons, 
or  when  harvest  is  so  late  that,  as  the  days  decrease  the 
dews  increase,  and  of  course  remain  so  long  that  there  are 
but  few  hours  in  a  day  for  drying,  even  if  there  should  Uc 
no  rain,  that  this  method  will  afford  perfect  security  to  corn 
that  is  cut  dry,  and  put  up  in  this  manner  immediately 
from  the  scythe  or  sickle,  because,  if  there  should  be  grass 
in  it,  the  ground  end  of  every  sheai  will  be  without  side, 

•  If  the  com  should  be  very  damp,  and  the  rick  made  high,  four  other 
sheaves  .nay  be  put  higher  up  to  convey  a  greater  circulation  of  air,  and 
operate  as  a  bond  to  connect  the  sheaves  in  the  middle,  so  that  they  can- 
not possibly  slide  outwards. 

exposed 
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exposed  to  the  sun  and  air  to  dry ;  and  as  for  the  grain,  no 
part  ot  it  can  get  damp,  because  the  ears  but  jusi  meet  in 
the  middle,  through  which  the  air  passes  from  the  bottom 
to  the  top  sufficiently  to  dry  it.  I  have  mentioned  sheaves, 
because  in  this  country  barley  and  oats  are  generally  bound 
as  well  as  wheat;  but  hoth  the  former  may  be  placed  in 
these  ricks  without  binding,  as  I  had  some  barley  put  in 
one  of  them  (by  way  of  experiment),  and  think  it  to  be 
the  better  mode  when  there  is  much  grass  in  it,  by  carefully 
keeping  the  ears  together  when  carried  to  the  hurdles, 
where  a  man  is  ready  to  put  it  up  to  another  on  the  top, 
and  to  place  the  ears  inwards;  and  it  is  done  in  as  short  a 
time  as  the  like  quantity  is  put  on  a  waggon,  with  this  ad- 
vantage, that  whereas  a  waggon  with  three  or  four  horse* 
go  over  the  clover  to  the  great  injury  of  it  in  wet  weather, 
by  this  method  the  corn  is  carried  by  women  or  children  in 
their  arms  to  the  hurdles,  without  the  least  injury  to  the 
clover;  a  consideration  fully  adequate  to  a  little  extra  ex- 
pense, if  any,  besides  that  ot  being  more  expeditiously  se- 
cured ;  for  every  practical  farmer  will  be  sensible  in  how 
short  a  time  an  acre  of  corn  may  be  carried  trom  the  cir- 
cumference of  an  acre  to  its  centre.  As  to  the  time  of 
fixing  these  hurdles,  I  have  ascertained  that  two  people  can. 
fix  them  in  five  minutes,  and  one  rick  would  contain  the 
produce  of  two  acres  of  barley  or  oats.  The  other  advan- 
tages, besides  the  corn  being  thus  sooner  secured,  are,  that 
no  more  a'. tendance  on  it  is  required,  S'-*  that  a  farmer's  at- 
tention may  be  better  directed  to  his  other  harvest  con- 
cerns, and  thai  one  or  two  of  these  ricks  at  a  time  (as  may 
be  convenient)  may  be  taken  into  a  barn  I  >  thrash,  whereas 
a  pan  of  a  large  rick  cannot  be  taken  in  without  the  trouble 
and  expense  of  thatching  the  remainder,  and  be  subject  to 
the  risfk  of  rain  before  it  may  be  covered  again. 

I  trust  it  wdl  be  seen  that  by  this  plan  there  must  be  a 
great  saving  of  the  quantity  as  well  as  preservation  of  the 
quality  of  grain,  which  is  known  oftentmies  to  shed  a  great 
deal'by  bemg  frequently  turned  to  get  dry.  Before  I  thought 
on  this  expedient  (last  barley  harvest),  I  am  clear  that  a 
field  of  pease  of  mine  required  to  be  turned  so  often,  that 
more  shed  out  than  were  sown ;  and  a  farmer  in  this  neigh- 
bourhood had  a  good  crop  of  eight  acres  of  vetches  reduced 
to  sixty  bushels,  bv  so  frequently  turning  them  for  three 
weeks,  without  getting  them  dry  at  last ;  whereas  an  acre 
or  two  might  have  been  taken  up  in  this  way  a  few  days 
after  they  were  cut,  and  the  seed  would  have  got  sufficiently 
^ard;  but  the  greater  part  of  these  were  so  soft  as  to  be 
B  3  much 
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much  bruised  in  thrashing,  and  it  was  to  be  feared  a  great 
part  of  them  would  not  vegetate.  I  had  an  opportunity  of 
knowing  the  quantity,  having  the  tithe  of  them,  and  prov- 
ing the  injury  by  the  loss  of  my  crop  in  sowing  them,  in 
so  much  that  the  land  has  been  since  ploughed. 

Although  I  have  not  tried  it,  yet  I  think  it  is  not  to  be 
doubted,  but  that  this  mode  may  be  applied  with  equal  ad- 
vantage to  clover  hay,  and  clover  seed,  before  it  may  be 
dryenough  to  put  into  a  large  rick,  by  being  placed  in  this 
situation  to  dry  without  being  so  frequently  turned  as  to 
deprive  the  hay  of  its  finest  parts,  and  subject  the  seed  to 
great  waste.  In  cases  also  when  meadow  hay  may  be  dry 
enough  to  put  in  large  cocks  on  the  appearance  of  rain, 
how  much  injury  do  they  receive  by  the  bottom  being  ren- 
dered so  wet  as  to  occasion  a  dampness  some  way  up,  and 
require  much  time  to  throw  abroad  to  dry  ?  Whereas,  in 
the  same  state  of  dryness,  how  many  of  such  cocks  may  be 
put  on  four  hurdles?  and  the  bottom  instead  of  being  wet 
aiid  injured  will  be  perfectly  dry,  having  air  circulating 
under  it,  and  from  the  two  middle  hurdles  quite  to  the  top; 
if  a  sheaf  of  reed  was  to  be  drawn  up  through  it,  as  the 
hay  got  higher,  a  bundle  of  strav^  on  top  would  secure  it 
from  rain,  or  instead  of  a  reed-sheaf  drawn  up,  a  couple  of 

'  small  faggots  of  wood,  or  three  or  four  poles  bound  toge- 
ther and  placed  horizontally  about  the  middle  of  the  rick, 

•  to  admit  air  at  each  end,  and  render  it  dry  enough  to  be 
carried  on  to  a  rick  without  furthur  trouble  or  risk. 

Elay  'is  known  to  receive  injury,  not  only  from  rain,  but 
even  from  fervent  sunshine,  when  nearly  dry,  if  not  fre- 
quently turned,  as  may  be  observed  by  the  change  of  colour 
and  loss  of  smell,  which  many  farmers  in  this  neighbour- 
hood experienced  in  the  summer  of  1 SO9,  for  want  of  hands 
to  turn  it  sufficiently.  I  have  seen  a  decoction  of  such  hay 
made  in  a  tea-pot,  and  compared  with  a  decoction  of  the 
like  quantity  of  good  hay  in  another;  the  former  was  very 
deficient  both  in  colour  and  taste  to  the  latter,  and  the  qua- 
lity of  it,  of  course,  much  deteriorated. 

We  know  that  straw,  particularly  of  barley  or  oats,  will 
be  much  injured  by  being  long  on  the  ground  exposed'  to 

, soaking  dews,  and  perhaps  alternate  rain  and  sunshine,  and 
may  it  not,  when  protected  from  them  by  this  mode,  be  far 
snptTior  for  cattle  to  what  we  are  at  present  aware  of  ?  Be- 
sides the  advantages  of  grain,  hay,  and  straw,  being  thus 
better  preserved,  and  less  expense  of  labour  than  by  repeat- 
edly turning  in  rainy-^seasons,  there  is  another  advantage  of 
no  small  consequence,  that  the  crops  may  be  removed, 

and 
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and  put  on  hurdles  in  another  field,  (without  any  hindrance 
to  sheep  feeding  therein)  when  the  land  tVoni  whence  they 
were  taken  rr.ay  be  immediately  ploughed;  for  instance, 
after  pease,  to  facilitate  abetter  fallow,  (than  if  delayed,) 
to  be  succeeded  by  wheat,  and  ploughing  clover  lays  for 
wheat,  and  also  preparing  land  for  turnips  after  vetches,  to 
accelerate  the  sowing ;  m  which  case,  the  delay  of  a  few 
days  has  frequently  occasioned  a  total  loss  of  the  crop. 

It  is  an  essential  consideration,  that  the  expense  attend- 
ing improvenjejits,  should  not  counterbalance  their  utility: 
and  I  flatter  myself,  there  can  be  no  objection  to  this  mode 
on  that  score,  because  gate  hurdles  are  useful  appendages 
to  a  farm,  in  any  county,  for  other  purposes,  when  not  used 
on  this  occasion,  and  in  this  and  other  counties  are  re- 
quisite for  dividing  turnips  for  sheep  ;  and  as  to  expedition, 
which  is  of  great  importance  in  harvest  concerns,  four  of 
these  hurdles  (as  I  have  already  observed)  may  be  fixed  in 
five  minutes. 

If,  therefore,  the  Society  for  the  Encouragement  of  Arts, 
Manufactures  and  Commerce,  instituted  for  the  laudable 
purposes  which  it  professes,  should  think  my  plan  com- 
bines utility  with  cheapness  and  expedition,  I  should  con- 
sider myself  flattered  by  their  approbation,  and  feel  a  de- 
gree of  satisfaction  in  the  reflection,  that  I  have  not  turned 
my  tliouiihts  in  vain  to  a  subject  which  must  be  allowed  to 
be  of  great  importance. 

1  am,  sir. 

Your  most  obedient  servant, 

Foxdown  Hill.  June  7,  1810.  W.  JONES. 

To  C.  Taylor,  M.D.  Sec. 


Sir, — I  have  been  favoured  with  your  letter,  acknow- 
ledging your  having  received  my  model  of  a  temporary  rick, 
and  recommending  me  to  send  certificates  of  its  use. 

I  have  to  add,  that  the  barley  1  had  put  on  these  hurdles 
last  year,  was  done  in  my  presence,  by  the  same  man  who 
removed  it  afterwards  to  the  barn,  thrashed  and  sowed  it; 
he  is  ready  to  attest  my  former  statement,  of  the  hurdles 
requiring  only  five  rrtinutes  time  to  fix  in  the  ground,  of 
the  barley  preserved  by  them  growing  perfectly  well,  with 
a  prospect,  from  its  present  appearance,  of  yielding  a  good 
crop;  and  with  this  further  remark,  that  it  was  so  damp 
when  put  upon  the  hurdles,  that  he  was  apprehensive  it 
would  be  spoiled,  and  was  much  surprised,  when  he  took  it 
into  the  barn,  to  find  it  so  perfectly  dry. 

B  4  I  notice 
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I  notice  your  query?  whether  these  hurdles  could  not  ht 
applied  to  the  purpose  of  temporarv  hovels  for  sheep,  in  wet 
weather?  I  think  that  if  two  of  them  were  fixed  eight  feet 
apart,  and  two  others  placed  on  the  top  of  them,  covered 
with  straw,  reed,  rashes,  heath  or  furze,  they  would  form 
a  covered  hovel  of  eight  feet  square,  and  afford  great  pro- 
tection to  sheep  in  wet  weather,  (particularly  just  alter  be- 
ing shorn,)  and  ewes  in  the  lambing  season  also,  if  some 
that  were  the  most  forward  with  lamb  were  selected  and 
put  into  inclosures,  where  one  end  of  each  hurole  might 
be  put  asiainst  a  hedge,  or  against  a  v^all,  or  end  oi  a  hovel. 
These  iiurdles,  covered  in  like  manner  also,  would  be  use- 
ful, if  a  number  of  them,  proportioned  to  the  quantity  of 
sheep,  were  put  in  the  form  of  a  square,  in  any  part  of  a 
field,  in  hot  weather,  to  afford  shade.  They  would  induce 
the  sheep  to  lie  there,  and  answer  the  purpose  of  folding, 
as  they  could  easily  be  nioved  to  such  part  of  the  field  as 
wanted  improvement,  and  be  more  at  ease  than  when 
creeping  under  hedges,  to  the  no  small  detriment  of  their 
wool. 

I  have  to  report  to  tlie  Society,  that  1  have  this  harvest 
made  use  of  the  hurdles  on  a  larger  scale,  viz.  to  keep 
raking  wheat  separate  from  the  sheaf,  and  which  was  too 
damp  to  put  in  sheaf;  and  also  in  small  ricks  of  wheat  for 
seed,  to  save  the  trouble  of  taking  it  from  a  larger  rick, 
before  ifle  whole  was  wanted  to  be  thrashed ;  and  for  my 
tithe  wheat,  that  was  not  sufficiently  dry  to  put  into  a 
barn. 

I  had  also  five  acres  of  white  pease,  which  were  drilled 
where  a  crop  of  vetches  had  failed,  so  late  as  the  1 2th  of 
May;  they  proved  to  be  a  very  great  crop,  but  they  ripened 
so  late,  and  the  tops  of  the  haulm  were  so  green,  from 
having  shot  out  to  an  extraordmary  length,  that  they  were 
not  all  carried  till  the  27th  of  last  month.  At  one  time  T 
almost  despaired  of  ever  getting  them  clry,  owing  to  the 
heavy  dews  which  fell  during  the  night,  and  continued 
during  most  of  the  dav,  so  as  to  afford  but  a  few  hours  to 
dry  my  crop.  I  therefore  took  up  six  waggon  loads  from 
the  middle  of  the  field,  on  the  23th  of  last  month,  and  put 
them  on  twelve  gate  hurdles  adjoining  each  other,  for  the 
purpose  of  maknig  one  roof,  and  set  the  hurdles  in  the 
manner  of  my  ricks.  The  first  two  loads  were  put  on  four 
of  these  hurdles  at  one  end,  which  would  contain  four  loads 
if  necessary  ;  the  next  two  on  the  adjoining  four  hurdles ; 
and  the  other  two  loads  on  the  four  reniaininfli;  hurdles  j  so 
that  though  these  three  ricks  were  close  to  each  other,  yet 

being 
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being  set  up  separately,  they  admitted  air  between  each, 
from  the  bottom  to  the  top,  and  yet  adjoined  sufficiently 
to  make  one  coniiimed  roof  to  be  thatched  together. 

When  these  six  loads  were  removed  from  the  field,  I  had 
room  to  turn  the  remaining  parcels  towards  each  other,  and 
jnore  towards  the  nuddle  of  the  field,  so  as  to  have  more 
air  to  dry.  Bui  they  were  not  sufliciently  dry  till  the  27th, 
when  they  were  carried  to  another  set  of  sixteen  hurdles 
ready  to  take  them,  and  each  waggon  load  laid  over  the 
whole  length  of  16  hurdles,  not  being  so  damp  as  to  re- 
quire being  carried  up  in  separate  ricks,  as  the  former  six 
loads.  Some  of  these  pease  have  been  already  thrashed, 
and  prove  to  be  in  very  good  condition,  as  also  the  haulm, 
which  is  perfectly  dry  and  sweet  for  cattle. 

One  of  these  ricks  of  pease,  and  probably  some  of  the 
ricks  of  wheat,  will  not  be  taken  in  till  the  month  of 
February  next :  they  may  therefore  be  inspected  by  any 
member  of  the  Society  who  may  visit  this  neighbourhood. 

I  have  inclosed  a  certificate  from  Mr.  Waldron,  a  gentle- 
man of  this  parish,  who  farms  his  own  estate  ;  and  another 
certificate  from  Mr.  Hewett,  also  of  this  parish,  who  is 
esteemed  a  respectable  and  intelligent  farmer:  he  rents  a 
farm  from  Mr.  Ware,  brother  to  Mr.  Ware  of  the  house 
of  Ware,  Bruce  and  Co.  London. 
I  am,  sir, 

Your  most  obedient  setvant, 

Foxdown  Hill,  Oct.  30,  1810.  W",  JONES 

To  C.  Tmjlor,  M.D.  Sec. 


Certificates. 
This  is  to  certify,  that  I  have  seen  some  barley  on  Mr. 
Jones's  farm  at  Culway,  in  the  parish  of  Wellington,  set 
upon  gate  hurdles  in  the  harvest  of  1809,  which  appeared 
to  me  to  be  a  very  good  method  to  secure  grain  in  wet  sea- 
sons, or  when  the  dews  remain  so  long  on  the  ground,  that 
it  cannot  be  got  sufficiently  dry  to  put  together  on  oMier 
ricks.  ■  I  have  also  seen  a  field  of  barley  at  Mr.  Jones's 
this  year,  adjoining  to  my  farm,  sown  with  some  of  the 
barley  put  on  those  hurdles,  which  grows  well,  and  is  likely 
to  prove  a  good  crop;  and  I  think  this  invention  of  public 
titility.  Hknry  Waldron. 


This  is  to  certify,  that  I  have  seen  since  this  harvest,  on 
Mr.  Jones's  farm  at  Foxdown  Hill,  in  the  parish  of  Wel- 
lington, three  ricks  of  wheat,  and  two  i^icks  of  pease,  set 
upon  gate  hurdle*,  v^^hich  appears  to  me  a  very  good  me- 

.  thod 
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thod  to  secure  grain  in  wet  seasons,  or  when  the  dews  re- 
main long  on  the  ground  ;  that  I  have  attentively  examined 
those  ricks,  and  consider  it  to  be  a  public  benefit  that  a 
farmer  may  have  recourse  to  so  cheap  and  expeditious  a 
method  of  securing  his  corn  in  difficult  seasons  ;  whereby 
he  is  able  to  put  it  together  sooner,  and  of  course  expose 
it  less  to  the  weather. 

Wellington,  Oct.  30,  1810.  J4MES  HeWETT. 


Sir, — Agreeably  to  your  request,  I  lose  no  time  to 
give  you  the  information  you  desire,  respecting  the  tem- 
porary corn  rick,  and  the  size  they  may  be  made.  The 
space  between  the  two  outside  hurdles  contains  about  sixty 
sheaves  on  each  side,  or  one  hundred  and  twenty  in  the 
whole,  to  reach  the  top  of  the  hurdles. 

Every  round  of  sheaves  afterwards  takes  forty  sheaves  or 
upwards,  say  fifteen  rounds  high,  which  makes  six  hun- 
dred sheaves,  and  which  will  raise  the  rick  about  eight  feet 
from  the  tops  of  the  hurdles. 

It  will  require  about  seventy  sheaves  from  the  top  of  the 
above  fifteen  rounds,  to  the  top  of  the  conic  roof. 

Four  sheaves  crossing  each  other,  five  times  in  the  centre 
of  the  rick,  will  form  in  the  whole  twenty,  making  as 
follows : 

120  sheaves  to  the  top  of  the  hurdles. 

600  sheaves  from  the  tops  of  the  hurdles  to  the  com- 
mencement of  the  roof. 
72  sheaves  in  the  conical  roofs. 
20  sheaves  in  the  cross  or  bonds  of  the  rick. 


812  sheaves,   or  upwards  of  81    shocks    in  each   rick, 
^    which  is  more  than  the  averaae  produce  of  an  acre. 

The  wheat  in  this  part  of  the  country  is  reaped  near  to 
the  ground,  aiul  my  sheaves  this  year  are  about  4^  feet 
long,  for  which  the  distance  of  3  feet  2j  inches  between 
the  outer  hurdles,  and  3  feet  between  the  inner  hurdles,  is 
calculated.  The  distance  should  be  regulated  by  the  length 
of  the  sheaves  of  barley  and  oats.  When  shorter  than  four 
feet,  the  rick  should  Le  oblong  instead  of  round. 

Faggots  of  wood,  placed  at  mtervals  within  the  rick,  will 
be  found  particularly  useful,  where  pease,  vetches,  clover, 
hay  seeds  and  nicadow  hay,  are  put  into  these  ricks,  as  the 
faggots  will  promote  a  greater  circulation  of  air. 

The  number  of  the  cross  sheaves  should  be  according  to 
the  dampness  or  dryness  of  the  corn,  either  in  every  row, 
or  every  second  or  third  row. 

Reference 
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Reference  to  Plate  II.  Fig.  1,  the  Section  of  Mr.  Jones's 
Temporary  Corn  Rick. 

The  letters  describing  the  same  parts  of  the  construction 
of  the  rick,  agree  with  those  in  Plate  I. 

AB,  being  the  two  upright  outside,  hurdles. 

CD,  the  two  inclined  hurdles. 

EE,  the  poles  or  sticks  on  which  the  eheaves  are  to  be 
first  placed  on  commencing  the  rick,  and  which  cross  the 
hurdles. 

HHHH,  the  sheaves  composing  the  body  of  the  stack. 

II,  the  conical  roof,  the  lower  part  of  which  projects 
sufficiently  over  the  body  of  the  rick,  to  cover  it  from  wet ; 
and  in  this  roof,  each  round  of  sheaves  are  to  be  placed  so 
as  to  cover  the  ears  of  the  sheaves  below,  and  gradually 
rise  to  nearly  a  point,  over  which  a  bundle,  containing  two 
or  three  sheaves,  with  the  butt  ends  upwards,  and  tied  to- 
gether, cover  the  centre  or  uppermost  point  of  the  rick. 


VII.  On  the  Comhinations  of  Sulphur  and  Phosphorus  with 
Plaiina*.  By  Edmund  Davy,  Esq.  Chemical  Operator 
and  Superintendant  of  the  Mineralogical  Collection  in  the 
Royal  Institution,     Communicated  by  the  Author. 

1.  Introduction. 

JL  LATINA,  since  its  first  introduction  into  Europe,  has  en- 
gaged the  attention  of  the  most  enlightened  chemists.  The 
early  experiments  of  Lewis,  Marggraff,  Bergman,  &c.  made 
us  acquainted  with  many  of  its  properties.  In  their  at- 
tempts however  to  combine  it  with  sulphur,  they  were  un- 
successful ;  nor  has  this  combination  been  hitherto  found 
in  nature,  or  been  produced  by  any  artificial  processes. 
The  crude  ore  of  platina  has  been  ably  investigated  ;  but  the 
combinations  of  this  metal  with  inflammable  bodies,  with 
oxygene,  and  with  acids,  have  not  yet  been  examined  with 
precision.  An  accurate  investigation  of  these  compounds 
is  wanting  to  complete  the  chemical  history  of  platina, 
which,  when  supplied,  can  scarcely  fail  of  useful  applica- 
tions to  the  arts  and  manufactures. 

2.  Of  the  Comhinations  of  Platina  with  Sulphur, 
The  early  attempts  to  combine  sulphur  with  platina, 

*  These  compounds  were  made  in  the  autumn  of  last  year  ;  but  owing  to 
circumstances  which  it  is  unnecessary  here  to  mention,  their  publication 
has  been  delayed. 

were 
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were  founded  on  the  analogy,  that  most  of  the  metallic 

sulphurets  could  be  formed  by  the  direct  union  of  their 
elements.  Sulphur  and  platina  were  mixed  and  heated  to- 
gether in  the  aimosphtre,  or  sulphpi  was  projected  on  the 
metal  previously  heated  to  redness  ;  but  by  these  methods 
no  chemical  union  of  the  substances  took  place. 

On  resuming  the  subject,  there  appeared  to  me  to  be 
two  modes  which  had  not  hitherto  been  tried;  namely, 
that  of  heating  the  ammonia-muriate  of  plaiina  in  contact 
with  sulphur;  and  that  of  exposing  the  metal  and  sulphur 
to  an  elevated  temperature  in  an  exhausted  tube.  Both 
these  methods  seemed  favourable  to  combination.  In  one 
case,  the  metal  was  in  a  very  minute  state  of  division,  and 
its  neutro-saline  ingredient  volatile  at  a  moderate  heat ;  iii 
the  other,  the  volatility  of  ihc  sulphur  would  be  counter- 
acted, and  the  materials  exposed  to  a  degree  of  heat  which 
was  impracticable  in  the  atmosphere.  On  making  these 
experiments,  I  had  the  satisfaction  to  find  that,  in  both  in- 
stances, sulphurets  of  platina  were  formed. 

As  these  compounds  contain  different  proportions  of 
sulphur,  and  possess  characteristic  properties  which  will  be 
enumerated  in  the  sequel,  they  will  be  distinguished  by  the 
addition  of  the  words  super  and  sub  to  their  common 
names ;  the  former  indicating  the  greater,  the  latter,  the 
lesser  proportion  of  the  inflammable  principle :  these  di- 
stinctions have  been  already  adopted  by  chemists. 

To  avoid  unnecessary  details,  it  may  be  proper  in  this 
place  to  state,  that  the  platina  employed  in  all  my  experi- 
ments was  procured  by  decomposing  the  ammonia-muriate 
of  this  metal  at  a  red  heat  in  a  platina  crucible.  The  am- 
monia muriate  of  platina  used,  was  obtained  by  treating  a 
strong  acid  solution  of  purifitd  platina  with  muriate  of  am- 
monia ;  the  yellow  precipitate,  after  being  washed  with 
distilled  water,  was  dried  for  some  days  on  a  sand-ba'n  at 
a  temperature  varying  from  200^  to  about  340^  Fahrenheit, 
and  contained  44*5  grains  of  platina  per  cent. 

3.  Of  Super 'Sulphuret  of  Platina. 

This  compound  was  obtained  by  heating  in  a  glass  retort 
over  mercury,  a  mixture  of  the  ammonia-muriate  of  pla- 
tina with  about  two-thirds  of  its  weight  of  flowers  of 
sulphur.  The  retort  was  gradually  heated  to  a  dull  red  by 
means  of  a  spirit-lamp,  and  the  process  was  continued  for 
a  short  time  after  the  gas  ceased  to  be  produced  ;  a  quan- 
tity of  muriatic  acid  gas  with  some  nitrogene  came  over,  a 
little  muriate  of  ammonia,  with  the  excess  of  sulphur  sub- 
limed. 
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limed,  and  the   super-sulphuret  of  platina  remained  at  the 
bottom  of  the  retort. 

Physical  and  Chemical  Properties* 

Super-sulphuret  of  platina  is  of  a  dark  iron-gray  colour 
approaching  to  black.  It  is  procured  in  fine  powder,  or  in 
small  lumps  the  particles  of  which  are  loosely  aggregated 
together.  In  the  former  state,  it  has  a  dull  earthy  appear- 
ance ;  in  the  latter,  it  exhibits  a  feeble  metallic  lustre.  It  is 
soft  to  the  touch,  and  when  rubbed  on  the  fingers,  or  on 
paper,  it  leaves  a  shining  black  mark,  similar  to  that  of 
black  lead.  It  has  no  smell  nor  taste.  It  is  not  easy  to 
ascertain  its  specific  gravity  with  precision.  From  a  trial 
I  made,  it  appeared  to  be  about  3*5,  distilled  water  being 
1  ;  but  this  is  probably  too  low.  It  is  a  nonconductor  of 
electricity.  It  does  not  appear  to  be  affected  by  the  atmo- 
sphere, or  by  water ;  at  least,  no  visible  change  was  per- 
ceived in  it  after  being  exposed  to  these  agents  for  some 
days.     I  have  not  been  able  to  fuse  it. 

The  mineral  acids  scarcely  produce  any  effect  on  super- 
sulphuret  of  platina.  A  single  grain  of  it  was  boiled  suc- 
cessively in  pure  concentrated  nitric,  nitro-muriatic,  and 
sulphuric  acids,  but  it  apparently  underwent  no  change  ; 
the  residuum,  after  being  washed  and  dried,  lost  no  sensible 
weight.  In  the  case  of  the  nitro-muriatic  acid,  however, 
there  was  a  minute  quantity  of  sulphur  acidified,  which 
was  indicated  by  a  slight  precipitate  on  the  addition  of 
nitrate  of  barytes. 

A  strong  solution  of  pure  potash  when  boiled  with  super- 
sulphuret  of  platina  occasioned  no  visible  change  in  it ; 
but  when  the  alkali  was  dry  and  fused  with  it,  a  partial 
decomposition  took  place.  When  it  is  mixed  with  oxy- 
muriate  of  potash  and  heated,  it  is  decomposed  with  bril- 
liant combustion.  Sulphureous  acid  gas  and  oxygene  gas 
are  expelled,  and  the  odour  of  chlorine  is  exhaled.  The 
same  mixture  detonates  loudly  when  it  is  smartly  struck 
with  a  hammer. 

When  super-sulphuret  of  platina  is  mixed  with  fine 
zinc  filings  and  exposed  to  an  elevated  temperature  in  a 
retort  over  mercury,  it  is  decomposed  with  vivid  ignition, 
and  sulphuret  of  zinc  is  formed.  When  heated  in  a  similar 
way  with  iron  filings,  it  is  partially  decomposed.  When  it 
is  heated  in  chlorine  gas,  sulphurane  appears  to  be  formed; 
but  the  decomposition  seems  to  be  only  partial  :  the  results 
I  have  not  examined  with  precision. 

Super-sulphuret  of  platina  is  not  decomposed  at  a  red 

heat 
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heat  in  vessels  excluded  from  the  air;  hut  in  the  atmosphere 
it  undergoes  partial  decomposition  at  a  moderate  heat,  the 
sulphur  burns  with  a  blue  flame,  and  sulphureous  acid  gas 
is  formed  :  at  a  dull  red  it  is  completely  decomposed,  and 
the  plalina  remains  in  a  state  of  purity. 

Analysis, 

The  mineral  acids  could  not  be  employed  to  ascertain 
the  composition  of  super-sulphuret  of  platina.  It  might 
be  analysed  by  the  agency  of  zinc  filings  and  the  acids  :  but 
it  was  unnecessary  to  resort  to  complicated  processes,  when 
methods  more  simple,  and  susceptible  of  greater  accuracy, 
could  be  adopted.  As  it  was  readily  decomposed  by  heat, 
and  the  quantity  of  metal  in  a  given  weight  of  the  am- 
monia-muriate of  plaiina  easily  ascertained,  its  composi- 
tion could  be  determined  both  by  analysis  and  synthesis. 

From  two  experiments  made  in  both  of  these  methods 
with  considerable  precaution,  its  component  pans  are  de- 
duced. 

•  First  Experiment.  10  grains  of  super-sulphuret  of  platina 
decomposed  by  heat  in  a  platina-  crucible  afforded  7*17 
grains  of  pure  platina. 

Second  Experiment.  8  grains  of  super-sulphuret  decom- 
posed by  heat  on  a  piece  of  Florence  flask,  furnished  5*75 
grains  of  platina. 

From  the  first  of  these  experiments  100  grains  of  super- 
sulphuret  of  platina  contain 

Platina 71 '7 

Sulphur  ....     S8'3 


100  0 


For  10  :  7*17  :  :   100  :   71*7. 
Fronfi  the  second,  100  grains  contain 


Platma 71*87 

Sulphur....    28' 13 


100-00 


For  8   :  5-75  :  :   100  :   71-87.  

In  the  two  synthetical  experiments  10  grains  of  the  am- 
monia-muriate of  platina,  heated  wiih  sulphur,  furnished 
in  one  case  6*14  grains,  and  in  the  other  6'1  grains  of 
super-sulphuret." 

Now  10  grains  of  the  ammonia-muriate  of  platina  con- 
tained 4*43  grains  of  plalina.  Hence  these  experiments 
indicate  rather  less  sulphur  than  the  preceding  ones;  but 
the  difference  is  trifling,  and  ia  easily  accounted  for.     In 

collecting 
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collecting  the  results  of  these  last  experiments  fronn  the 
retorts,  there  must  have  been  a  slight  loss,  which  is  not 
noticed  in  the  statements.  Without  regarding  the  frac- 
tional parts,  I  venture  to  state  the  composistion  of  100 
parts  of  super-sulphuret  of  platina  as 

Platina 72 

Sulphur  ....     28 

100 

4.  Of  Sub' Sulphuret  of  Platina. 

This  substance  was  procured  by  heating  platina  in  con- 
tact with  sulphur  in  an  exhausted  tube.  The  tube  em- 
ployed was  about  four  inches  long,  and  1|  inch  in  dia- 
meter; at  the  open  end  it  was  made  small  for  the  con- 
venience of  being  easily  drawn  off  after  exhaustion.  The. 
materials  were  mixed  and  introduced  nearly  in  equal  weights, 
a  stop-cock  was  then  cemented  to  the  tube,  it  was  exhaust- 
ed, hermetically  sealed,  and  heated  for  about  ten  minutes 
in  an  open  fire;  towards  the  end  of  the  process,  the  bottom 
of  the  tube  was  heated  nearly  to  redness,  to  expel  the  ex- 
cess of  sulphur;  the  sub-sulphuret  of  platina  alone  re- 
mained at  the  bottom  of  the  tube. 

Physical  and  Chemical  Properties, 
Sub-sulphuret  of  platina  is  of  a  dull  blueish-gray  colour. 
It  is  obtained  in  the  form  of  powder,  or  in  small  pieces 
the  particles  of  which  are  loosely  coherent.  Its  lustre  is' 
earthy  ;  but  when  rubbed  on  the  fingers,  or  on  paper,  it 
leaves  a  shining  mark  of  a  blueish-gray  colour,  having  the 
metallic  lustre.  It  is  rather  harsh  to  the  feel.  It  has  no 
smell  or  taste.  Its  specific  gravity  is  about  6*2,  that  of  di- 
stilled water  being  1.  It  is  a  nonconductor  of  electricity. 
Like  the  super-sulphuret  of  platina,  it  does  not  appear  to 
be  affected  by  exposure  to  the  atmosphere,  or  in  water. 
Its  chemical  properties  closely  resemble  those  of  the  super- 
sulphuret.  The  mineral  acids  scarcely  affect  it  at  a  boiling 
heat.  It  is  decomposed  when  healed  with  oxymuriate  of 
potash  or  zinc  filings. 

Analysis. 

The  only  simple  and  accurate  method  of  determining  the 
composition  of  sub-sulphuret  of  pfatina  appeared  to  me  to 
be  by  the  agency  of  heat,  and  to  this  mode  I  had  recourse. 
In  the  direct  union  of  its  elements,  there  was  always  a  loss 
arising  from  the  circumstance  that  sulphur  remains  fluid  at 

high 
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high  temperatures  in  exhausted  tubes;  and  from  its  being 
in  a  constant  state  of  motion,  particles  of  the  sub  sulphuret 
formed,  were  occasionally  deposited  on  the  sides  of  the 
tube  with  a  little  sulphur,  and  they  could  not  easily  be  col- 
lecied. 

In  two  different  experiments  carefully  made,  5  grains  of 
sub-sulphnret   decoajposed   at  a  low  red  heat,  in  a  platina 
crucible,    afforded   4*2   grains   of  platina,   and    b  :  4*2  :  : 
100    :   84. 
Hence  100  parts  of  sub-sulpiiuret  of  platina  contain 

Platina ....     84 

Sulphur...     16 

100 

The  sub-sulphuret  of  platina,  whilst  it  possesses  some 
properties  analogous  to  those  of  the  super-sulphuret,  differs 
from  it  in  colour,  lustre,  specific  gravity,  and  proportion  of 
sulphur;  properties  sufficient  to  establish  its  existence  as  a 
distinct  combination. 

5.  Of  the  Combinations  of  Platina  with  Phosphorus. 

Chemists  have  hitherto  paid  but  little  attention  to  the 
combinations  of  metals  with  phosphorus.  The  papers  of 
M.  Pelletier  appear  to  contain  most  of  what  is  known 
concerning  these  compounds.  He  first  combined  phos- 
phorus with  platina*  by  exposing  the  metal,  phos- 
phoric glass,  and  charcoal  powder  to  a  strong  heat ;  and 
by  projecting  bits  of  phosphorus  on  platina  heated  to  red- 
ness. From  the  experiments  f  have  made,  1  cannot  but 
regar'd  the  methods  of  M.  Pelletier  as  very  imfferfect. 
Platina  and  phosphorus  combine  with  great  facility,  at  a 
heat  considerably  below  redness;  at  a  red  heat,  a  portion 
of  the  phosphorus  is  expelled,  and  at  still  more  elevated 
temperatures  the  combination  is  nearly  destroyed. 

Phosphorus,  like  sulphur,  appears  to  combine  in  two 
different  proportions  with  platii^a.  The  same  methods 
employed  in  forming  the  sulphurets  were  successfully 
adopted  in  making  the  phosphurets  of  platina,  and  they 
vvdl  be  marked  by  the  same  distinctions, 

6.  Of  Super- Phosphuret  of  Platina, 
This  compound  was  procured  by  heating  together  the 
ammo  na-muriate  of  platina  with   about  two-thirds  of  its 
weiiih;  f)f  phosphorus  in  small  bits,  in  a  retort  over  mer- 
cury.    Towards  the  end  of  the  experiment,  the  retort  was 

*  Annal€$  de  Chimie,  tome  i.  p.  100,  and  tome  xiii.  p.  105. 
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heated  to  a  dull  red  for  a  few  minutes  to  expel  every  thing 
volatile.  A  quantity  of  muriatic  acid  gas  having  the  odour 
of  phosphorus  and  some  nitrogene  gas  came  over,  a  little 
muriate  of  ammonia  with  the  excess  of  phosphorus  sub- 
limedj  and  super-phospiurel  of  platina  was  formed. 

Physical  and  Chemical  Properties* 

The  physical  and  chemical  properties  of  super-phosphuret 
of  platina  resemble  those  of  the  super-sulphuret.  Irs  co- 
lour is  iron  black,  or  very  dark  gray.  It  is  in  fine  powder, 
or  in  small  pieces  in  a  loose  state  of  aggregation.  When 
in  this  last  state  it  exhibits  a  dull  linetallic  lustre.  It  marks 
the  fingers  or  paper,  but  the  lustre  it  gives  is  much  inferior 
to  that  of  the  super-sulphuret.  Its  specific  gravity  is  about 
5-28,  that  of  distilled  water  being  1.  It  has  no  taste  or 
smell.  It  did  not  appear  to  be  affected  by  being  exposed 
to  the  atmosphere  or  water  for  some  days.  It  is  a  non- 
conductor of  electricity.  When  it  is  heated  on  a  thin  slip 
of  platina  below  redness,  it  becomes  an  ignited  mass  and 
diminishes  in  bulk,  but  its  colour  scarcely  varies.  On 
raising  the  heat  to  whiteness  by  means  of  a  blow-pipe,  it 
fuses,  and  perforates  the  platina  with  holes.  It  is  but  little 
affected  by  the  mineral  acids  at  any  temperatures.  Whea 
it  is  heated  with  fine  zinc  or  iron  filings,  it  undergoes  little 
change.  It  is  partially  decomposed  with  vivid  ignition 
when  heated  with  oxymuriate  of  potash,  and  oxygene  gas 
and  chlorine  gas  are  evolved.  When  mixed  with  the  same 
salt,  and  struck  smartly  with  a  hammer,  it  detonates  with  a 
loud  report.  It  is  decomposed  when  heated  in  chlorine 
gas,  phosphorane  is  formed,  and  a  combination  of  chlorine 
and  platina  remains ;  but  I  have  not  yet  examined  these 
results  with  precision. 

Composition, 

It  was  not  easy  to  find  unexceptionable  methods  of  ana- 
lysing the  super-phosphuret  of  platina.  The  mineral  acids 
had  no  apparent  action  on  it.  Though  oxymuriate  of  pot- 
ash decomposed  it,  the  process  was  tedious,  and  the  results 
by  no  means  satisfactory.  At  a  high  temperature  long 
continued,  it  was  decompounded ;  but  little  dependence 
could  be  put  in  this  mode  of  operating,  as  in  cases  when 
Hessian  crucibles  were  used  there  was  almost  always  a 
considerable  loss,  and  platina  ones'could  not  be  employed 
without  insuring  their  destruction. 

The  only  method  which  seemed  to  offer  satisfactory  re- 
Vol.  40.  No.  171.  July  1812,  C  sults^ 
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suits,  was  that  employed  to  ascertain  the  composition  of 
the  super-salphuretby  synthesis,  and  to  this  I  had  recourse. 

From  several  experiments  two  of  the  most  accurate  are 
selected,  from  which  its  composition  is  deduced. 

First  Experiment.  30  grains  of  the  ammonia-muriate  of 
plaiina  were  heated  with  phosphorus  in  a  small  green  glass 
retort  coated  with  clay,  for  about  half  an  hour,  during 
which  time  the  retort  had  been  heated  to  a  dull  red.  The 
super-phosphuret  collected  when  the  retort  was  cold,  weighed 
18'95  grains.  Now  these  30  grains  of  the  metallic  salt 
contained  13*35  grains  of  platina;  consequently  the  18*95 
grains  of  super- phosphiiret  consisted  of  13*35  grains  of 
platina  -|-  5'6  grains  of  phosphorus.  This  experiment  indi- 
cates 30  per  cent,  of  phosphorus  in  the  super-phosphuret. 

Second  Experiment.  10  grains  of  the  ammonia-muriate-of 
platina  heated  with  phosphorus  precisely  in  the  same  way 
as  the  last  experiment  furnished  6*34  grains  of  super-phos- 
phuret. This  experiment  very  nearly  agrees  with  the  pre- 
ceding one.  And  100  parts  of  suj)er-phosphuret  of  platina 
may  be  regarded  as  composed  of     Platina  ....     70 

Phosphorus     30 

100 

7.   Of  Suh'Phosphuret  of  Platina, 

This  substance  was  obtained  by  heating  together  platina 
and  phosphorus  in  an  exhausted  tube,  similar  to  that  used 
for  procuring  the  sub-sulphuret  of  platina.  The  intensity 
of  their  mutual  attraction  is  beautifully  demonstrated  by 
this  experiment.  At  a  temperature  considerably  below 
redness,  they  combine  with  vivid  ignition  and  flame,  and 
unless  the  tubes  are  strong  they  are  very  liable  to  be  de- 
stroyed. 

Physical  and  Chemical  Properties. 

Sub-phosphuret  of  platina  is  of  a  lead  gray,  or  blueish- 
gray  colour.  It  is  either  obtained  in  small  porous  masses, 
or  (in  cases  when  as  much  as  20  grains  of  the  metal  are 
employed)  in  imperfectly  fused  and  crystallized  pieces. 
The  crystals  are  small  cubes.  When  it  has  undergone 
fusion  its  lustre  is  little  inferior  to  that  of  lead,  but  in  a 
porous  state  it  has  little  brilliancy. 

Its  specific  gravity  when  in  porous  pieces  is  about  6. 
After  fusion  there  can  be  no  doubt  but  it  must  be  consider- 
ably more.  It  has  no  taste  or  smell.  It  is  a  non-conductor 
of  electricity.     When  it  is  heated  to  a  strong  red  on  a  slip 

of 
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of  platina,  the  odour  of  phosphorus  is  exhaled,  and  its  sur- 
face assumes  a  darker  tint.  When  the  heat  is  urged  to 
whiteness  it  combines  with  the  platina,  which  it  per- 
forates with  holes.  It  is  partially  decomposed  with  igni- 
tion when  heated  with  oxymuriaie  of  potash.  When  it  is 
healed  in  chlorine  gas,  the  results  are  similar  to  those  ob- 
tained in  the  case  of  the  super-phosphuret. 

Composition. 

The  difficulties  which  were  opposed  to  the  direct  analysis 
of  the  super-phosphuret,  equally  apply  to  the  sub-phos- 
phuret.  Its  composition  was  ascertained  by  the  direct 
union  of  its  elements;  and  though  only  comparatively  small 
quantities  of  the  materials  could  be  employed  with  safety, 
vet  from  the  manner  of  operating,  it  would  seem  that  the 
results  are  susceptible  of  considerable  accuracy. 

From  several   experiments  I  have  selected  two  of  the 
most  accurate,  from  which  its  composition  is  determined. 

First  Experiment.  10  grains  of  platina  heated  with  phos- 
phorus in  an  exhausted  tube  for  about  seven  minutes 
furnished  12"1  grains  of  sub-phosphuret. 

From  this  experiment  100  grains  contain 

Platina 82-64 

Phosphorus   17*36 


I 


100-00 

Second  Experiment.  20  grains  of  platina  heated  with  phos- 
phorus in  an  exhausted  tube,  precisely  as  in  the  other  ex- 
periment, afforded  24-3  grains  of  sub-phosphuret.  This 
experiment,  which  I  regard  as  the  more  accurate  of  the  two, 
gives  the  component   parts  of  sub-phosphuret  of  platina  as 

Platina 82-3 

Phosphorus    17' 7 

1000 

The  difference  between  these  experiments  is  not  consi- 
derable. From  a  comparison  of  them  with  others,  I  shall 
venture  to  consider  the  mean  as  the  nearest  approximation. 
Hence  100  parts  will  be  composed  of 

Platina  ....  82-5  ^ 
Phosphorus    17*5 


100-0 

General  Observations,  ^c. 

On  the  received  opinions  concerning  the  composition  cu 
C2  the 
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the  ammonia-muriate  of  platina,  it  is  possible  to  question 
the  accuracy  of  the  preceding  statements  relative  to  the 
super-sulphuret  and  super-phosphuret  of  platina;  they 
may  perhaps  be  considered  by  some  persons  as  compounds 
of  oxide  of  platina  and  the  respective  inflammable  princi- 
ples. From  the  experiments  I  have  made  on  this  metallic 
salt,  T  consider  it  as  a  compound  of  platina,  chlorine, 
ammonia  and  water.  But  should  the  facts  I  have  to  relate 
be  considered  as  inconclusive  with  regard  to  this  point, 
still,  it  appears  to  me,  they  can  only  be  explained  by  ad- 
mitting the  constitution  of  the  above  combinations  of 
platina  to  be  such  as  I  have  stated. 

When  the  ammonia- muriate  of  platina  is  exposed  to  a 
dull  red  heat  in  a  retort  over  mercury,  (after  being  dried 
for  some  time  at  a  temperature  above  212^,)  it  is  entirely 
decomposed,  the  only  products  are  muriatic  acid  gas  in 
quantity,  nitrogen  gas,  aqueous  muriatic  acid,  sublimed 
muriate  of  ammonia,  and  pure  platina.  In  this  experiment 
the  following  changes  may  be  presumed  to  take  place. 
One  portion  of  the  ammonia  is  decomposed,  its  nitrogen  is 
evolved,  its  hydrogen  combines  with  the  chlorine,  to  form 
muriatic  acid  gas,  one  part  of  which  assumes  the  gaseous 
state,  the  other  part  is  found  in  combination  with  the  re- 
sidue of  the  ammonia  and  with  the  water.  This  explana- 
tion appears  to  be  strictly  conformable  to  facts  ;  at  high 
temperatures,  ammonia  is  well  known  to  be  resolved  into 
hydrogene  and  nitrogene  gases,  and  muriatic  acid  gas  to  be 
formed  from  chlorine  and  hydrogene  gases.  As  the  gaseous 
products  are  the  same,  and  the  generad  results  precisely 
analogous,  whether  the  ammonia-muriate  of  platina  be  de- 
composed alone,  or  in  contact  with  sulphur  or  phosphorus, 
the  same  explanation  of  the  facts  will  equally  apply  to  thenrall. 

I  have  found  that  when  metallic  oxides  are  heated  with 
freshly  sublimed  muriate  of  ammonia,  a  quantity  of  water 
is  formed,  ammoniacal  gas  is  evolved,  and  compounds  of 
the  metals  and  chlorine  are  obtained ;  nor  are  these  results 
affected,  even  when  the  muriate  previously  contains  water. 
As  in  the  case  when  a  mixture  of  red  precipitate  and  mu- 
riate of  ammonia  are  heated  together,  white  precipitate  ap- 
pears to  be  the  oidy  combination  of  mercury  formed,  from 
which  calomel  may  be  obtained  by  heating  it  with  quick- 
lime, it  may  not  perhaps  be  unworthy  the  consideration  of 
the  manufacturer,  whether  calomel  and  pure  ammonia  m^y 
not  be  more  occonomically  procured  by  these  methods  than 
by  those  modes  at  present  adopted.  I  merely  throw  this 
out  as  a  hint 3  it  would  be  a  happy  cUcumstance,  if  any  of 
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the  results  of  my  inquiries  should  admit  of  immediate  use- 
ful applications. 

If  the  ammonia-muriate  of  platina  be  regarded  as  a  com- 
pound of  oxide  of  platina  and  muriate  of  ammonia,  I  do 
not  see  how  the  preceding  facts  can  be  explained.  If  its 
composition  is  such  as  I  have  stated.  Sir  H.  Davy's  theory 
happily  applies  to  all  the  phasriomena. 

I  have  made  some  experiments  on  those  substances 
which  are  considered  as  triple  compounds  of  oxide  of 
platina,  acids  and  fixed  alkali ;  and  they  all  appear  to  me 
to  be  compounds  of  chlorine,  platina  and  alkali  :  thus  they 
are  decomposed  when  heated  with  sulphur  and  phosphorus, 
and  furnish  substances  which  Sir  H.  Davy  has  denomi- 
nated suiphurane  and  phosphorane  ;  compounds  precisely 
similar  to  those  obtained  when  these  inflammable  bodies 
are  heated  directly  in  chlorine  gas. 

At  Sir  H.  Davy's  request,  I  made  a  number  of  experi- 
ments on  those  substances  which  have  been  considered  as 
oxides  of  platina,  and  the  evidence  of  facts  obliges  me  to 
regard  almost  all  the  statements  in  our  elementary  books, 
relative  to  the  oxides  and  salts  of  platina,  as  incorrect.  It 
is  unnecessary  in  this  place  to  detail  the  experiments  oa 
which  these  opinions  are  founded;  they  will  more  properly 
form  the  subject  of  a  distinct  paper. 

It  is  also  said  to  be  a  distinguishing  property  of  platina, 
that  it  is  precipitated  by  sulphuretted  hydrogene  in  the  me- 
tallic stale.  This  is  not  the  case.  It  is  obtained  in  the  form 
of  a  black  powder  resembling  the  super-sulphuret  in  some 
properties,  but  diBeringfrom  it  in  others;  thus,  it  is  soluble 
in  nitro-muriatic  acid,  and  contains  a  large  quantity  of  sul- 
phur. Sulphuret  of  pofash  likewise  precipitates  platina  in 
combination  with  sulphur;  but  I  have  not  yet  satisfied  my- 
self as  to  the  true  constitution  of  these  compounds. 

In  forming  the  combinations  of  platina  with  sulphur  and 
phosphorus,  it  was  not  easy  to  obtain  uniform  results, 
owing  it  seems  to  their  partial  decomposition  at  high  de- 
grees of  heat,  and  the  difficulty  of  regulating  the  tempera- 
lure  with  precision.  The  doctrine  pf  definite  proportions, 
which  has  been  so  amply  illustrated  by  the  researches  of 
the  most  enlightened  cheniists,  served  in  some  measure  to 
direct  me  in  my  experiments,  and  the  results  I  have  obtained 
appear  to  harmonize  with  this  doctrine.  Thus,  the  sub- 
sulphuret  and  sub  phosphuret  of  platina  contain  one  pro- 
portion, and  the  super-sulphuret  and  super-phosphuret 
two  proportions  of  the  inflammable  principles.  A  tabular 
view  of  these  combinations  will  exhibit  them  iu  a  more  di-» 
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stinct  manner.     They  are  derived  from  the  foregoing  ex- 
periments. 

Grs.  of  Platina.  Sulphur.  Phosphorus. 

lOO        / 19*04  sub-sulphuret      fei-Ol  sub-phosphuret 
\38-8    super-sulphuret\42-85  supcr-phosphur. 

Platina  has  a  very  strong  affinity  for  phosphorus.  This  is 
exhibited  in  a  remarkable  manner  in  the  energy  wiih  which 
they  combine.  I  am  accjuainled  with»no  simple  or  accurate 
method  oF  analysing  combinations  of  the  metals  wiih  phos- 
phorus. As  chlorine  decon)poses  the  phosphurets  of  pla- 
tina with  facility,  it  seems  to  offer  a  simple  mode  of  exa- 
mining refractory  compounds  of  this  kind. 

Zinc  has  been  supposed  to  have  but  little  affinity  for 
sulphur,  because  chemists  have  not  been  able  to  combine 
these  substances  directly.  In  the  preceding  pages  it  is 
stated,  that  zinc  filings  decompose  the  super-sulphuret  of 
platina  with  ignition.  The  experiments  I  made  in  the 
autumn  of  last  year,  lead  me  to  conclude  that  the  affinity 
of  zinc  for  sulphur  is  at  least  equal  to  that  of  iron.  The 
intensity  of  their  mutual  attraction  is  evident  from  the 
circumstance,  that  zinc  filings  and  sulphur  wdien  exposed 
to  an  elevated  temperature  m  exhausted  tubes  combine 
with  vivid  ignition  and  flame.  I  also  found  that  zinc 
filings  by  the  agency  of  beat  defcompose  the  sulphurets  of 
lead,  molybdena,  copper  and  nickel,  and  sulphuret  of  zinc 
is  formed. 

The  combinations  of  platina  with  sulphur  and  phosphorus 
will  probably  admit  of  some  useful  and  oeconomical  appli- 
cations. The  sulphurets  of  platina  are  insoluble  in  all  the 
mineral  acids,  and  this  property  seems  to  afford  an  easy 
method  of  obtaining  pure  platina  from  the  crude  ore.  For 
this  purpose  the  nitro-muriatic  solution  should  be  neutra- 
lized by  ammonia,  the  precipitate  washed,  dried,  and  heated 
with  an  excess  of  sulphur;  sulphurets  of  the  different  me- 
tals in  the  crude  ore  would  thus  be  obtained,  and  they  may 
be  all  separated  from  the  sulphuret  of  platina  by  the  agency 
of  the  mineral  acids.  As  the  super-sulphuret  has  the  pro- 
perty of  giving  to  paper,  &c.  a  considerable  degree  of  lustre. 
It  may  perhaps  be  used  *as  a  pigment,  in  cases  where  per- 
manency and  lustre  are  required. 

Platina  is  well  known  to  be  admirably  adapted  for  vessels 
and  instruments  employed  in  oeconomical  or  experimental 
processes ;  but  its  application  is  very  limited  in  conse- 
quence of  its  high  commercial  value.  It  would  be  a  very 
desirable  and  important  object  to  be  able  to  give  a  perma- 
nent coating  of  platina  to  kitchen  utensils,  steel  instru- 
ments, 
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ments,  and  philosophical  apparatus  j  to  prevent  the  destruc- 
tive effects  of  the  atmosphere,  and  to  preserve  them  from 
the  agency  of  acids  and  other  corrosive  substances.  I  can- 
not but  indulge  a  hope  that  these  new  compounds  will 
admit  of  some  applications  of  this  kind.  I  made  some  at- 
tempts to  plate  steel,  iron,  copper  and  brass  with  the  super- 
sulphuret  and  super-phosnhuret  of  platina,  but  obtained  no 
very  satisfactory  results  ;  the  coatings  were  in  some  cases 
very  partial,  and  in  others  not  permanent.  It  will  be  un- 
necessary to  enter  more  into  detail,  as  Mr.  James  Slodart 
and  myself  intend  to  resume  the  subject,  and  to  make  the 
experiments  in  a  more  refined  manner. 

It  seems  probable  that  the  combinations  of  sulfihur  and 
phosphorus  with  platina  exist,  in  nature,  and  M.  Proust* 
considers  the  black  powder  remaining  after  the  ore  of 
platina  has  been  digested  in  nitro-muriaiic  acid,  as  contain- 
ing both  sulphuret  and  phosphuret  of  platina  :  new  re- 
searches however  are  wanting  in  order  to  establish  this  point. 

The  phosphurets  of  platina  described  in  this  paper  differ 
materially  from  the  combination  obtained  by  M.  Pelletier, 
both  in  the  proportions  of  phosphoru>  they  contain,  and  in 
their  sensible  properties.  The  methods  hitherto  employed 
to  form  the  class  of  metallic  phosphurets  appear  to  be  very 
imperfect,  and  can  scarcely  furnish  in  any  instance  correct 
results  ;  they  are  quite  impracticable  in  some  cases.  Thus 
the  phosphurets  of  gold  and  mercury  can  only  be  formed 
at  comparatively  low  temperatures  ;  and  the  phosphuret  of 
gold  is  entirely  decomposed  by  a  moderate  heat.  Other 
instances  might  be  mentioned  in  which  the  existing  com- 
binations are  partially  destroyed  at  more  elevated  tempe- 
ratures, as  the  phosphuret  of  nickel  and  the  super-phos- 
phuret  of  platina.  The  new  mode  1  have  adopted,  that 
of  healing  the  metals  and  phosphorus  in  an  exhausted  tube 
hermetically  sealed,  seems  to  me  to  be  simple  and  accurate, 
and  in  its  application  promises  to  furnish  more  correct  re- 
sults than  have  yet  been  obtained. 


VIII.  Description  of  an  Acorn  Dibble,  invented  by  Mr, 
Charles  Waistell,  of  High  Holboriif. 

Sir,  In  consequence   of    information  that    Government 

*  Annales  de  Chimie,  tome  xxxviii.  p.  I7l. 

-f-  From  Transactions  of  the  Secietyfor  the  Encouragement  of  Arts,  ManufaC' 

tures,  a7id  £!ommerce,ioT  1811. The  Society  are  indebted  to  Mr,  Waistell 

for  this  improvement.  One  of  these  instruments  is  preserved  in  the  Society's 
Repository. 

C  4  wanted 
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wanted  intelligence  respecting  the  best  mode  of  dibbling 
acorns,  I  have  made  an  improvement  on  the  acorn  dibble 
in  the  Society's  Repository,  which  I  presume  will  answer 
well  the  desired  purpose,  i  therefore  send  herewith  a 
drawing  of  it,  requesting  you  will  have  the  goodness  to  lay 
it  before  the  Society  of  Arts,  &c. 

Thorn  bushes  and  thickets  are  the  natural  guardians  of 
young  oaks  from  the  depredations  of  cattle  of  all  kinds,  on 
forests  and  other  grounds  on  which  they  pasture.  By 
means  of  this  implement,  acorns  may  be  deposited  in  the 
interior  of  bushes,  as  well  as  in  open  grounds,  with  rapidity 
and  accuracy.  And  presuming  that  such  an  implement 
would  be  of  great  utility  to  many  individuals,  and  also  to 
Government,  I  wish  much  to  have  it  made  known  as  ge- 
nerally as  possible  among  those  who  are  most  likely  to 
profit  by  it;  and  which  I  think  maybe  best  effected  by 
the  Society  of  Arts,  Sec.  giving  an  engraving  of  it  in  their 
next  volume ;  provided  they  concur  with  me  in  thinking 
it  may  be  the  means  of  rearing  an  increased  number  of 
paks;  to  promote  which  every  possible  facility  should  be 
given. 

Permit  me  on  this  occasion  to  observe,  that  many  pro- 
prietors of  landed  property  are  not  sufficiently  aware  that  a 
greater  or  less  proportion  of  almost  every  estate  would,  if 
judiciously  planted,  pay  the  proprietor  much  more  than  the 
rent  it  could  be  let  for  to  a  farmer.  It  would,  therefore, 
give  me  great  pleasure  to  see  in  the  Society's  volumes  more 
communications  from  successful  planters.  I  trust  there 
are  numerous  personj  of  this  description  who  want  only 
to  be  reminded,  how  greatly  they  might  benefit  individuals, 
as  well  as  their  country,  by  publishing,  or  connnunicating 
to  you,  such  well  ascertained  facts  of  their  success  as 
planters,  as  they  mav  be  in  possession  of;  and  in  order  to 
direct  their  attention  to  the  nature  of  the  information  that 
is  chiefly  wanted,  I  beg  leave  to  refer  them  to  pages  80  and 
81  of  the  Society's  27th  volume,  wherein  numerous  parti- 
culars respecting  the  planting,  management  and  produce  of 
woods  are  enumerated. 

I  am,  sir, 

Your  obedient  servant, 

K©.  99,  High  Holborn.  June  12,  1811.  QhARLES  WaIST^LL. 

fo  C,  Taylor,  M.D.  Sec^ 

#       Jleferenc^ 
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Reference  to  the  Engravings  and  Section  of  Mr. Waiste'LL^s 

Improvement  of  ^tjie  Dibble  for  planting  Acorns,      Plate 

II.  Fig.  2,  3,  and  4. 

a  represents  the  handle  of  the  dibble,  which  dibble  is  a 
rod  I  of  an  inch  in  diameter,  moveable  in  the  tube  of  a 
slave,  which  stave  is  exttrnally  about  two  inches  diameter. 
I  a  tin  or  metal  tube  fixed  on  the  exterior  part  of  the  stave, 
and  of  the  same  bore  or  aperture  of  the  tube  of  the  stave  ; 
Kvhen  a  hole  is  made  in  (he  earth  by  the  point  of  the  dibble 
d,  the  acorn  is  dropped  down  the  metal  tube,  and  on 
drawing  up  the  dibble  by  its  handle  to  the  height  of  the 
letter  e,  the  acorn  c  passes  through  a  large  opening  into 
the  dibble  tube,  and  from  thence  falls  into  the  hole  made 
by  the  point  of  the  dibble  in  the  earth,  when  by  moving 
backwards  and  forwards  the  cross  handles  gg,  fixed  on  the 
top  of  the  hollow  stave,  the  soil  surroundmg  the  hole  in 
the  earth  is  loosened  by  the  iron  wings  J f  and  deposited 
on  the  acorn.  Fig.  4,  h  shows  a  section  of  the  iron  wings 
ff  belonging  to  the  bottom  of  the  hollow  stave. 

Supposing  that  you  wish  to  plant  an  acorn  in  the  middle 
of  any  bush,  you  are  to  press  the  instrument  through  it 
into  the  ground,  make  a  hole  in  the  earth  by  the  point  of 
the  dibble  rod,  then  raise  the  rod  above  the  hole  where 
the  two  tubes  communicate,  drop  the  acorn  down  the  tube 
I,  which  falts  immediately  through  it  and  the  lower  part 
of  the  stave-tube  into  the  hole  previously  made  by  the  rod, 
which  hole  is  instantly  covered  by  the  soil  raised  by  the 
wings.  The  dibble  rod  may  be  occasionally  passed  down 
the  metal  tube,  to  be  certain  of  its  being  perfectly  clear. 


IX.  Examination  of  a  Species  of  Plumlago  from  Africa, 
By  Edmund  Davy,  Esq.  Chemical  Operator  and  Su- 
pei'iniendant  of  the  Mineralogical  Collection  i?i  the  Royal 
Institution,     Communicated  by  the  Author, 

J.  HIS  substance  was  brought  from  Mozambique,  on  the 
continent  of  Africa,  where  it  is  said  to  occupy  a  consider- 
able extent  of  surface.  I  am  not  aware  that  it  has  been 
described  by  rnineralogical  writers  ;  I  shall  therefore  notice 
its  physical  and  chemical  properties. 

Its  colour  is  iron-gray.  It  is  disseminated  in  small  la- 
tninse,  in  a  loosely  aggregated  matrix,  composed  of  feldspar, 
quartz,  and  mica.  The  laminse  intersect  each  other  in 
different  directions,  but  exhibit  no  appearance  of  crystalliza- 
tion.    Its  lustre  is  metallic^  like  that  of  polished  steel.     It 
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is  soft  and  unctuous  to  the  feel,  and  strongly  marks  the  fin- 
gers or  paper,  like  common  plumbago.  It  is  a  conductor 
of  electricity.  The  specific  gravity  of  the  pure  substance 
I  could  not  ascertain,  as  it  was  intimately  blended  with  its 
matrix  ;  but  when  separated  as  much  as  possible  from  earthy 
particles,  it  was  1*6,  distilled  water  being  1.  I  have  not 
been  able  to  learn  its  geological  situation,  or  the  nature  of 
the  rocks  with  which  it  is  associated  5  but  from  the  cir- 
cumstance of  its  occupying  distinct  strata,  and  from  its 
specific  characters,  it  probably  resulted  from  the  degrada- 
tion of  the  primary  granite,  and  might  be  classed  among 
that  order  of  rocks  termed  secondary.  If  regard  were  only 
paid  to  its  external  characters,  this  substance  would  pro- 
bably find  a  place  among  the  ores  of  molybdena  ;  but  the 
effects  of  chemical  agents  on  it  proved  that  it  could  not 
belong  to  this  class  of  bodies.  It  was  unaltered  before  the 
blow-pipe  on  platitia,  charcoal,  and  borax.  It  was  scarcely 
affected  by  any  of  the  mineral  acids.  A  little  of  it  was 
boiled  successively  in  concentrated  test  nitric,  muriatic, 
nitro-muriatic,  and  sulphuric  acids  ;  but  its  lustre  remained 
unimpaired,  and  it  lost  no  perceptible  weight.  On  exa- 
mination, however,  these  acids  were  found  to  have  taken 
up  a  minute  quantity  of  iron,  which  was  indicated  by  a 
slight  blue  precipitate  on  the  addition  of  prussiate  of  potash. 
When  the  ore  was  exposed  to  the  agency  of  pure  potash, 
or  to  nitre  at  a  red  heat,  it  appeared  to  be  unaffected,  and 
in  the  first  trials  with  these  substances  no  satisfactory  re- 
sults were  obtained.  Decided  evidences  of  its  composition 
were  gained  bv  heating  it  to  redness  in  contact  with  arsenic 
acid,  an  experiment  which  I  found  had  been  previously 
made  by  the  illustrious  Scheele*,  who  seems  to  have  con- 
sidered the  carbonic  acid  not  as  a  product,  but  as  a  consti- 
tuent part  of  plumbago. 

Analysis, 

I  was  necessarily  confined  to  the  use  of  very  small  por- 
tions of  the  ore,  not  only  on  account  of  the  limited  quan- 
tity in  my  possession,  but  likewise  in  consequenct:  of  its 
highly  refractory  nature.  In  no  instance  was  I  able  to 
consume  so  much  as  five  grains  in  close  vessels,  so  as  to 
obtain  decisive  results.  From  several  experiments  I  have 
selected  three  of  the  most  accurate,  and  from  them  I  shall 
venture  to  state  its  composition. 

First  Experiment,  7^  grains  of  the  ore  (carefully  separated 
from  the  matrix)  were  mixed  with  30  grains  of  arsenic 

*  Mimoires  de  Chimie  de  M.  Scheele,  tome  ii.  p.  31. 
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acid  and  exposed  to  a  strong  red  heat  for  about  25  minutes 
over  mercury,  in  a  small  green  glass  retort  coiited  with 
clay.  Nine  cubical  inches  of  carbonic*  acid  gas  were  ob- 
tained, besides  a  quantity  of  oxygen,  and  white  crystallized 
oxide  of  arsenic  sublimed.  After  the  residuum  had  been 
well  washed  with  distilled  water,  and  dried  at  a  low  red 
heat,  it  weighed  4]  grains,  and  appeared  to  be  unaltered  in 
its  general  characters.  A  half  of  a  grain  of  earthy  matter 
was  n<jw  separated  from  the  4|  grains,  which,  on  examina- 
tion, was  found  to  be  silex,  alumine,  and  a  minute  quantity 
of  iron.  Now,  from  the  accurate  experiments  of  xMes«^rs. 
Allen  and  Pepysf,  100  cubical  inches  of  carbonic  acid  gas 
contain  28*60  grains  of  carbon.  And  9  cubical  inches 
contain  2-5  7  grains.  Hence  these  7^  grains  of  the  ore 
furnished  4*25  grains  of  ore  unaf][ected 

2*57  carbon 

0*6     silex,  alumine  and  iron 

0-18  loss 

7*50 
Second  Experiment.  5  grains  of  the  ore  were  heated  with 
35  grains  of  oxymuriate  of  potash,  in  a  similar  manner  as 
the  preceding  experiment.  6  cubical  inches  of  carbonic 
acid  gas  were  obtained,  and  a  quantity  of  oxygene.  '1  he  re- 
siduum carefully  collected  was  treated  with  pure  muriatic 
acid,  and  digested  for  some  minutes  at  about  70''  Fahren- 
heit. The  acid  solution  was  then  passed  through  a  filter, 
and  the  solid  matter  collected,  washed,  dried,  and  heatod  to 
redness.  Jt  weighed  3*1  grains,  and  had  all  the  appearance 
of  the  native  ore,  except  that  its  lustre  v/as  very  slightly 
impaired.  A  few  minute  particles  of  silex  were  disse- 
minated in  it.  The  acid  solution  gave  only  a  slight  indi- 
cation of  iron  with  prussiate  of  potash,  and  no  ascertain- 
able quantity  of  earthy  matter  separated,  when  it  was  neu- 
tralized with  carbonate  of  potash. 

Hence    these  5   grains  of  the  ore  afforded   v;ith   oxy- 
muriate of  potash, 

6  cubic  in.   carbonic  acid  gas  ==    1*71  carbon 

3*   1  ore    scarcely    af- 
fected 
•  1 9  silex  with  a  little 

' iron. 

5  0 

*  The  quantity  of  carbonic  acid  gas  iu  these  experiments  was  determined 
by  the  absorption  with  lime  water,  and  a  strong  solution  of  caustic  potash 
t  Phil.  Trans,  vol.  xcvii.  p,  290. 

With 
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With  a  view  to  delermine  the  quantity  of  iron  the  ore 
contains,  the  following  experiment  was  made. 

Third  Experiment .  8  grains  of  the  ore  were  mixed  with 
about  70  grains  of  oxymuriate  of  potash  (previously  fused) 
and  heated  m  a  platina  crucible.  At  a  dull  red  heat  the  mix- 
ture became  an  ignited  mass  :  the  heat  was  increased  until 
all  the  oxygene  was  expelled  from  the  salt.  The  ore  was 
not  much  affected  by  this  treatment.  About  150  grains  of 
nitre  were  now  introduced,  and  ibe  heat  raised  to  a  strong 
red  :  after  half  an  hour  the  crucible  was  examined,  a  quan- 
tity of  the  ore  still  remained.  A  fresh  portion  of  nitre  was 
added,  and  the  heat  raised  and  continued  for  about  two 
hours,  during  which  time  fresh  portions  of  nitre  were  oc- 
casionally introduced. 

The  crucible  was  now  examined,  and  exhibited  to  the 
eye  no  remains  of  the  ore.  The  solid  matter  was  treated 
with  diluted  test  muriatic  acid,  and  after  being  digested  for 
some  time  at  a  moderate  heat,  it  wholly  dissolved  except 
a  quarter  of  a  grain,  which  proved  to  be  principally  silex 
with  a  little  dust  from  the  charcoal.  The  acid  solution  was 
treated  with  a  slight  excess  of  ammonia,  and  after  a  short 
time  a  whitish  flocculent  'precipitate  appeared.  It  was  col- 
lected on  a  filter,  washed,  and  heated  to  a  strong  red  in  a 
platina  crucible.  It  hardened  in  the  fire,  and  had  now  the 
characters  of  alumine  coloured  by  iron.  It  was  bruised  to 
powder  and  digested  in  diluted  test  muriatic  acid  ;  the 
greater  part  of  it  remained  insoluble,  and  was  principally 
alumine  with  a  little  silex.  The  acid  solution  was  now 
treated  with  prussiate  of  potash,  and  after  some  time  the 
prussiate  of  iron  was  collected  on  a  filter,  washed  and  dried. 
As  no  ascertainable  quantity  of  it  could  be  separated  from 
the  paper,  the  filter  was  burnt  in  a  platina  crucible,  and  a 
red  heat  continued  until  all  the  carbonaceous  matter  was 
consumed.  The  oxide  of  iron  obtained,  weighed  a  quarter 
of  a  grain,  and  was  partly  attracted  by  the  magnet. 

This  experiment  aiflfords  only  an  imperfect  approximation 
as  to  the  real  quantity  of  iron  in  the  ore.  If  the  iron  be 
considered  as  existing  in  the  ore  in  the  metallic  state,  it  can 
scarcely  be  estimated  at  more  than  two  or  three  per  cent. 

The  preceding  experiments  furnished  distinct  evidences 
as  to  the  nature  of  this  substance,  that  it  is  a  species  of 
plumbago,  and  consists  almost  entirely  of  carbonaceous 
matter.  In  its  general  characters,  it  seems  to  bear  a  strik- 
ing resemblance  to  the  artificial  products  of  some  iron  fur- 
naces in  the  East  ladies,  well  known  by  the  nam^  of  Kish 

iron, 
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iron.  I  am  not  acquainted  with  any  varieties  of  plumbago 
which  contain  so  small  a  quantity  oF  iron,  or  which  ex- 
hibit such  refractory  properties.  Those  examined  by 
Scheele,  Pelletier,  and  other  able  chemists,  furnished  more 
iron,  and  differ  in  other  respects  from  the  subject  of  this 


paper. 


X.    Mr,  Bakewell  In  Reply  to  Mr,  Farey*s  Geological 
Observations. 

To  Mr,  Tilloch. 

Sir,  In  the  last  number  of  The  Philosophical  Magazine 
you  have  inserted  some  strictures  of  Mr.  J.  Farey  on  what 
he  is  pleased  to  call  an  erroneous  statement  in  my  Lectures, 
respecting  a  map  of  England,  which  I  asserted  to  be,  as  far 
as  I  knew,  the  first  attempt  to  present  in  a  distinct  view  *'  a 
geological  outline  of  the  arrangement  of  the  most  im- 
portant mineral  substances  in  South  Britain."'  I  believe 
this  was  what  I  stated  in  my  lectures,  and  notwithstanding 
Mr,  Farcy's  two  pages  on  the  subject  I  repeat  the  assertion 
again. 

The  week  previous  to  the  publication  of  Mr.  Farcy's 
letter,  Mr.  Greenough  favoured  me  with  the  inspection  of 
his  map,  which  I  had  not  before  seen,  or  even  heard  of. 
With  respect  to  what  Mr.  Farey  or  Mr.  Smith  may  have 
done  towards  producing  a  Geological  Map  of  En2;land 
I  am  still  unacquainted;  nor  am  I  very  desirous  to  learn, 
if  the  imaginary  '^'^  zigzag  fault"  and  '^  great  Derbyshire 
fault,"  in  the  former  gentleman's  Survey  of  Derbyshire,  be 
specimens  of  what  we  may  expect  from  his  geological  la- 
bours. Mr.  Farey  has  asserted  that  the  metalliferous  lime- 
stone in  Derbyshire  is  the  very  lowest  stratum  of  rock  in 
England ;  on  the  contrary,  I  believe  that  the  same  lime- 
stone, which  disappears  in  the  north-wesi  side  of  Derby- 
shire, rises  again  in  the  district  of  Craven  in  Yorkshire, 
and  rests  upon  slate.  As  I  have  visited  thi^  district  se- 
veral times,  and  Mr.  Farey,  from  his  own  acknowledgement 
to  me,  has  never  seen  it ;  I  presume  that  my  evidence  on 
the  subject  may  be  entitled  to  as  much  weight  as  the 
doubts  of  Mr.  Farey,  who  has  nothing  to  advance  in  their 
support,  but  the  existence  of  his  imaginary  great  fault,  for 
which  I  conceive  there  is  no  proof  whatever.  The  lime- 
stone of  Craven  is  as  similar  to  that  of  Derbyshire,  as  the 
different  beds  in  that  county  are  to  each  other;  it  contains 
the  same  metallic  ores,  and  rise*  from  under  a  coarse  mill- 
stone 
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stone  grit  and  shale  grit  near  Burnsal,  on  the  river  Wharf, 
in  the  same  manner  as  the  metalhferous  limestone  of  Der- 
byshire. All  the  ablest  geologists  that  I  have  conversed 
with,  who  have  examined  the  lime  rocks  of  both  counties,, 
are  convinced  of  their  similarity,  and  had  Mr.  Farey  visited 
the  country  without  any  prejudices  from  his  particular 
theory,  I  am  satisfied  he  would  have  formed  the  same  con- 
clusions. 

As  Mr.  Farey  has  written  so  much  and  so  frequently  on 
what  he  calls  a  great  Derbyshire  Fault,  which  extends  from 
the  south  side  of  Nottingham  to  Ashburn  in  Derbyshire, 
and  from  thence  in  a  circuitous  path  to  Macclesfield  in 
Cheshire,  and  further  to  the  north,  where  he  ceases  to  trace 
it ;  I  am  sure  geologists  will  be  obliged  to  him  to  inform 
them  where  he  has  actually  found  this  fault  *in  situ'  in 
any  part  from  Nottingham  to  Ashburn  ?  what  is  its  exact 
breadth  ?  whether  it  be  merely  a  slip,  or  whether  it  be 
filled  with  mineral  matter?  and  of  what  kind  ?  He  will 
also  inform  them,  how  the  limestone  has  passed  over  or 
under  this  fault,  so  as  to  appear  again  with  veins  of  lead  ore 
at  Breedon  and  in  other  situations  on  the  south  side  of  the 
Trent.  It  will  scarcely  satisfy  the  curious  to  be  told  that 
these  lime  rocks  are  mere  anomalous  masses,  though  it 
may  be  an  easy  method  of  dismissing  a  diflSculty  which 
destroys  the  very  existence  of  Mr.  Farcy's  Derbyshire  fault. 
I  am  inclined  to  believe  that  Mr.  Farey  has  written  so 
much  in  sober  seriousness  respecting  this  great  phseno- 
nienon,  that  he  earnestly  believes  in  its  reality;  but  I  pre- 
sume that  he  has  the  singular  satisfaction  of  enjoying  this 
opinion  undivided.  I  never  have  met  with  any  one  resi- 
dent near  its  supposed  course,  or  who  has  paid  attention 
to  the  subject,  who  believed  that  it  h^d  any  other  existence 
than  in  the  mind  of  the  discoverer,  who  has  given  to  it  a 
local  habitation  and  a  name.  With  respect  to  the  existence 
of  what  Mr.  F.  calls  the  Zigzag  Fault,  the  most  intelligent 
coal  workers  that  I  have  conversed  with  who  have  pits  in 
the  vicinity  are  not  disposed  to  admit  its  existence.  The 
western  side  of  Derbyshire  adjoining  Cheshire  and  part  of 
Staffordshire  is  much  broken  by  faults ;  but  I  have  seen  no 
proof  offered  that  any  one  of  these  faults  extends  over  a 
considerable  tract  of  country.  On  the  southern  side  from 
Nottingham  to  Derby,  the  very  existence  of  such  a  fault 
as  Mr.  Farey  describes  has  no  where  been  proved  in 
any  part  that  I  am  acquainted  with.  The  loose  sand  rock 
and  gravel  of  Nottinghamshire  and  Derbyshire  appears  to 
have  been  thrown  over  the  surface  in   extensive  patches 
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which  terminate  upon  the  red  marie  on  the  southern  side; 
but  there  are  no  indications  of  the  surface  having  been 
fractured  along  the  line  where  the  termination  of  the  sand 
rock  is  observed.  I  therefore  repeat  again  my  request,  that 
Mr.  Farey  would  distinctly  point  out  the  situations  where 
this  great  fault,  on  which  he  has  written  so  much,  can  be 
seen  and  proved  to  exist.  A  particular  fracture  at  any  one 
part,  will  not  be  sufficient  to  prove  the  identity  uf  a  fault 
in  any  other  part,  without  further  evidence  than  the  con- 
jectures of  the  observer. 

The  assumption  of  imaginary  facts  in  geology  has  a  ten- 
dency to  retard  the  progress  of  the  science  more  than  any 
other  cause.  The  application  of  conjectures  to  explain  the 
operation  of  causes  which  we  have  not  been  able  to  prove  or 
trace,  may  be  allowed  where  such  conjectures  are  kept  di- 
stinct from  facts;  but  when  they  are  confounded  with 
them,  and  reasoned  upon  with  as  much  solemn  gravity  as 
if  they  were  real  entities,  they  "  darken  council  by  words 
without  knowledge.'* 

At  the  conclusion  of  Mr.  Farey 's  letter,  he  attributes  to 
me  the  adoption  of  Mr.  Whitehurst's  opinion  that  the 
toad-stone  oF  Derbyshire  has  been  injected  in  a  slate  of 
fusion  between  the  beds  of  limestone.  This  opinion  I  have 
most  distinctly  disavowed;  though  I  am  inclined  to  believe 
that  the  basaltic  amygdaloid  of  that  county  has  been  the 
product  of  submarine  volcanoes  thrown  oyer  the  lime  at 
different  periods  of  time  when  the  whole  of  that  country 
was  under  the  surface  of  the  ocean.  This  was  offered 
merely  as  a  conjecture,  to  which  no  importance  was  at* 
tached. 

I  am,   sir, 

Your  obedient  servant, 

July  14,  1812.  R.  BaKEWELL. 

P.S. — It  is  with  some  reluctance  that  T  have  been  com- 
pelled to  enter  the  lists  of  controversy  with  Mr.  Farey;  but 
as  I  am  at  this  time  examining  for  the  Earl  of  Moira  a  part 
of  Charnwood  Forest,  I  take  the  opportunity  of  observing 
that  Mr.  Farey*s  statement,  that  there  is  no  appearance  of 
stratification  in  the  slate  rocks  of  this  district,  is  erroneous. 
All  these  rocks  which  I  have  examined  are  composed  of 
grau  wacce,  roof  slate,  horn-stone  slate,  and  porphyritic 
slate,  which  are  most  distinctly  stratified,  but  in  an  op- 
posite direction  to  the  slaty  cleavage  of  the  stone.  On  the 
minerabgy  of  this  district  I  shall  probably  offer  some  re- 
marks to  the  public. 

XI.  Dr, 
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XI.  Dr,  Lambe  on  Arsenic* 

To  Mr.  Tilloch, 

Sir,  JL  he  experiments  of  which  I  herewith  transmit  you 
an  account,  form  a  part  of  a  supplement  to  my  experi- 
ments on  arsenic,  read  before  the  Royal  Society  this  spring, 
I  wished  them  to  be  read  before  the  sanje  body  this  season: 
but  having  been  disappointed  in  that  expectation,  and  hav- 
ing mentioned  the  principal  fact  to  several  persons,  I  wish 
the  following  short  account  to  be  inserted  in  The  Philoso- 
phical Magazine. 

1  am,  sir,  8cc. 

2,  King's  Road,  Bedford  Row,  WiLLIAM  LamBE. 

July  17,  1812. 

On  the  Decomposition  of  fVJiite  Oxide  of  Arsenic  ly  LirtiM, 
By  William  Lambe,  M,D. 

I  prepared  some  lime  by  exposing  pieces  of  marble  in  a 
crucible  to  the  heat  of  a  smith's  forge,  making  it  so 
caustic,  that  no  effervescence  took  place  by  the  affusion  of 
diluted  muriatic  acid,  though  a  few  minute  bubbles  were 
still  formed.  To  effect  this,  I  found  it  necessary  to  keep 
the  marble  in  this  strong  heat  two  complete  hours.  I 
mixed  three  ounces  of  this  lime  with  its  weight  of  white 
oxide  of  arsenic,  which  I  had  previously  Sublimed  and  pul- 
verized. The  mixture  was  introduced  into  a  coated  glass 
retort,  to  which  a  tube  was  joined,  the  end  of  which  was 
plunged  into  water  in  a  pneumatic  trough ;  and  the  retort 
was  gradually  made  red  hot.  The  water  at  first  rose  into 
the  tube,  showing  an  absorption  of  gas  by  the  matter  in  the 
retort;  but  when  the  retort  became  red-hot,  its  neck  became 
covered,  internally,  with  moisture,  and  a  cubic  inch  or  two 
of  gas  was  expelled,  which  was  not  soluble  in  any  notable 
proportion  in  water.  After  this,  the  water  rose  again  into 
the  tube,  and  undulated  for  some  time,  up  and  down,  with 
a  strong  vibratory  motion.  Finally,  three  or  four  cubic 
inches  of  gas  were  expelled,  by  far  the  greater  part  of  which 
proved  to  be  carbonic  acid. 

On  breaking  the  retort  (which  was  done  as  soon  as  it 
was  cool)  the  lime  was  found  to  be  converted  into  car- 
bonate of  lime  ;  being  completely  neutralized,  and  effer- 
vescing strongly  with  an  acid. 

It  is  readily  demonstrable,  that  the  carbonic  acid  and 
water  produced  in  this  experiment  arc  formed  at  the  ex- 
pense of  the  arsenic,     Some  of  the  oxide  is  retained  by  the 
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lime,  and  some  more  (but  blackened)  is  sublimed  into  the 
neck  of  the  retort;  but,  upon  the  wJiole,  there  is  a  consi- 
derable loss  of  weight  of  the  arsenic.  But  the  more  mi- 
nute details  of  the  experiment,  with  some  other  phaeno- 
mcna  connected  with  it,  I  must  reserve  till  I  can  bring  be- 
fore the  public  the  memoir  of  which  it  forms  a  part. 

I  must  here  observe,  that  for  the  success  of  this  experi- 
ment, it  is  essential  that  it  be  performed  in  close  vessels. 
It  will  not  succeed  in  an  open  crucible.  Three  times  I 
have  failed  when  using  glass  retorts.  Some  carbonic  acid 
was  expelled  from  the  tube  as  before,  but  mixed  with  a 
large  proportion  of  insoluble  gas  ;  and  little  or  no  carbo- 
nate of  lime  was  found  ;  but  a  new  compound,  with  the 
nature  of  which  I  am  not  at  present  perfectly  acquainted. 
In  each  these  experiments,  it  appeared  that  a  hole  had  been 
formed  in  the  retort,  and  the  difference  of  the  result  must 
be  attributed,  therefore,  to  the  admission  of  atmospheric 
air. 

When  I  used  common  lime,  which  was  very  caustic,  I 
ibund  the  production  of  carbonic  acid,  apparently,  much 
more  abundant.  From  three  ounces  of  this  lime,  and  an 
equal  weight  of  white  arsenic,  I  procured  90  cubic  inches 
of  carbonic  acid,  and  the  lime  was  likewise  converted  into 
carbonate  of  lime. 

Finally,  I  hkve  once  used  lime  which  had  been  exposed 
to  so  intense  a  heat  that  the  crucible  was  parily  melted. 
This  lime  put  into  an  acid  did  not  emit  the  smallest  bubble 
of  gas.  Heated,  in  close  vessels,  with  its  weight  of  white 
oxide  of  arsenic,  some  carbonic  acid  was  produced  :  but 
the  matter  in  the  retort  did  not  prove  to  be  carbonate  of 
lime;  but  another  compound  with  the  nature  of  which 
.1  am  at  present  no  further  acquainted,  than  that  it  dissolves 
in  muriatic  acid  without  effervescence,  and  forms  a  cry- 
stallizable  salt. 

XII.   On  certain  Points  connected  with  the  Super-position  of 
the  Strata  of  England,     By  DaVid  Mushet,  Esq, 

To  Mr,  Tilloch, 

Sir,  JL  he  subject  of  stratification  has  lately  been  so  ably 
treated  in  your  valuable  Magazine  by  Mr.  .Tohn  Farey,  that 
it  cannot  fail  to  excite  a  very  great  interest  among  those 
interested  in  the  success  of  geological  and  philosophical 
pursuits.  With  a  patriotism  truly  laudable,  Mr.  Farey  in- 
vites his  countrymen  to  the  study  of  the  subject  at  home, 
Vol.40.  No.  171.  Juhj  1812.  D  as 
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as  sufficiently  rich  in  itself  to  afford  ample  compensation  to 
the  most  unwearied  investigation.  I  am  induced  to  trouble 
you  with  this  letter,  in  consequence  of  a  call  made  on  your 
readers  by  Mr.  John  Farey,  in  your  Number  for  February, 
for  information  on  some  particular  points  connected  with 
the  super-posiiion  of  the  strata,  as  well  as  from  some  re- 
marks said  to  have  been  made  on  a  similar  subject  by  Mr. 
Robert  Bakewell  in  your  Number  for  March. 

Mr.  Farey,  lam  afraid,  must  have  mislaid  his  notes,  made 
along  with  me  in  the  Forest  of  Dean  eighteen  months  ago, 
when  I  detailed  to  him  the  regular  succession  of  the  upper  coal 
series  from  the  upper  red  down  to  the  yellow  lime;  at  the 
same  time  offering  to  show  him  in  several  places  the  yellow 
limestone  emerging  from  under  its  massy  incunibent,  as- 
sociated in  situations  where  the  thickness  of  the  covering 
stratum  could  have  been  nearly  ascertained,  or  even  sub- 
jected to  accurate  measurement.  Mr.  Farey  however  says, 
in  page  103,  that  he  has  never  been  able,  satisfactorily,  to 
ascertain  which  was  the  incumbent  measure  or  stratum  to 
the  yellow,  or,  as  it  has  been  ternied  by  some  since  the 
able  analysis  of  Mr.  Smithson  Tennant,  the  magnesian 
lime.  In  an  arrangement  I  have  made  for  my  own  use,  I 
term  it  the  second  limestone,  reckoning  upwards  and  be- 
ginning with  the  Derbyshire  series. 

It  may  be  proper  to  observe,  that  I  conceive  the  super- 
strattnii  to  the  yellow  lime  to  be  that  which  is  denominated 
by  Jameson  the  old  red  formation,  and  in  my  arrangement, 
the  great  red,  in  contradistinction  particularly  to  the  marly 
red,  which  surmounts  the  upper  coal  series.  The  thickness 
of  this  stratum  is  variable.  Where  its  immense  beds  are 
allowed  without  the  intervention  of  faults  or  waves  to  stretch 
theuiselves  out  in  regular  succession,  1  have  not  estimated 
it  at  less  than  1600  yards,  and  in  some  places,  particularly 
from  the  high  grounds  to  the  south  of  Ross  in  Hereford- 
shire to  its  termination  or  regular  ending  at  Berristone  Hill 
between  Ross  and  Ledbury,  not  less  than  2000  yards. 

This  vast  stratum  is  composed  of  alternations  of  parti- 
coloured stone,  in  which  the  red  colour  predominates ; 
breccia,  regularly  stratified  clay,  clay  more  friable  and  in  a 
marly  state.  The  jointS  of  the  rocks  afford  gypsum.  The 
beds  of  clay,  rock  salt,  or  salt  springs,  as  at  Droitwich, 
Nantwich,  &zc.  :  the  marl,  sometimes  stratified  gypsum.  Tt 
appears  to  me  extremely  probable,  that  the  gypsum  pits  de- 
scribed by  Mr,  Farey,  page  104,  had  been  worked  in  a  lower 
bed  of  the  great  red,  and  immediatL-ly  over  the  yellow  lime. 
This,  however,  ought  not  to  be  admitted  as  proof,  unless 
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the  fact  were  established  by  other  circumstances,  since  the 
whole  of  the  great  red,  and  frequently  the  third  limestone 
series  above  it,  forms  deep  red  soil,  in  which  gypsum  is 
frequently  found. 

Ascending  the  series,  the  great  red  may  universally  be 
considered  as  the  next  stratum  in  the  order,  and  one  of  its 
njost  distinguishing  characters  is  the  plum-pudding-stone, 
or  breccia,  which  occupies  a  superior  situation  in  the  mass, 
forming  bold  edges,  and  stretching  into  table  land,  where 
the  stratification  has  become  more  horizontal.  It  is  an 
opinion  not  unfrequently  advanced  by  geologists,  that  frag- 
ments of  breccia  are  a  certain  indication  of  an  approach  to 
a  primitive  country.  I  should  rather  infer,  that  such  frag- 
njents  betokened  an  approach  to  the  upper  beds  of  the 
great  red.  What  gives  considerable  strength  to  the  former 
opinion  is  the  fact  of  the  most  mountainous  districts,  hi- 
therto considered  primitive,  being  contained  in  the  superfi- 
cies occupied  by  this  grand  boundary  to  our  two  great  coal 
series.  How  different  is  the  fact  where  elevation  of  surface 
continues  !  On  these  extensive  plains  of  breccia,  where 
the  measures  are  fairly  extended,  rests  the  third,  or  great 
limestone  series.  This  is  the  limestone  which  underlays  the 
Staffordshire,  Shropshire,  South  Wales,  and  Forest  of 
Dean  coals.  It  is  also  the  same  as  the  Bristol  limestone, 
which  is  seen  on  the  banks  of  the  Avon,  rising  rapidly  from 
under  the  coal  measures.  This  rock  is  also  various  in  its 
thickness  :  in  the  Forest  of  Dean  I  estimate  it  at  200  yards, 
and  from  the  enlarged  dimensions  of  its  beds  on  the  west 
side  of  the  great  Welsh  bason,  its  thickness  must  be  from 
250  to  300  yards. 

Immediately  upon  this  rock  rests  from  forty  to  sixty  y^rds 
of  what  by  many  would  be  termed  alluvial  sandstone.  It 
is  easily  distinguishable  from  every  other  sandstone  by  its 
pure  siliceous  base.  It  also  contains  from  15  to  20  yards  of 
breccia  in  solid  stratified  blocks,  and  several  veins  of  the 
same,  in  a  more  disintegrated  state,  which  open  and  shut 
in  the  same  way  as  metallic  veins.  How  irreconcileable  to 
these  facts  are  the  opinions  of  those  who  determine  the 
class  of  the  stratum,  whether  it  be  alluvial  or  not,  by  the 
absence  or  presence  of  a  single  pebble  1  These  regularly 
stratified  beds  of  breccia,  and  veins  of  the  same,  rest  under 
more  than  50  veins  of  coal,  and  nearly  two  perpendicular 
miles  of  higher  strata.  The  upper  bed  of  this  peculiar  sand- 
stone series  partakes  in  some  places  of  the  nature  of  lime- 
stone, and  abounds  with  vegetable  impressions.  In  Wales 
it  is  called  the  Farewell  Rock,  because  it  terjuinales  the  coal 
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and  iron  stone  measures,  reckoning  downwards,  in  some 
places,  as  in  the  Forest  of  Dean,  the  lowest  coal  is  only  se- 
parated from  it  by  a  few  inches  of  clay. 

The  measures  which  rest  upon  the  third  limestone  I  de- 
nominate the  upper  coal  series:  the  boldest  feature  in  this 
assen)blage  is  a  gray  greenish  micaceous  sandstone,  measur- 
ing in  thickness  fully  200  yards  ;  this  forms  uncommonly 
bold  high  land,  from  Myrthr  Tidvil  to  Caerphilly,  along 
acf)nsiderahle  extent  of  the  South  Wales  coast,  and  in  the 
Forest  of  Dean,  fine  plains  with  rounded  edges,  from  7  to 
600  feet  above  the  level  of  the  sea.  In  Wales  it  is  called 
the  Gray  Rocks,  and  the  Pennard  Rock  in  the  neighbourhood 
of  Bristol. 

Between  this  and  the  Farewell  Rock  are  contained  the 
iron-making  coals  and  ironstone  of  the  South  Wales  Bason, 
the  former  of  which,  according  to  Mr.  Martin,  amounts 
to  93  feet  of  workable  coal.  I  have  not  seen  any  state- 
ment, nor  have  I  heard  of  any  coal  being  worked  in  South 
Wales  at  any  great  height  in  this  series  above  the  Gray 
Rock.  Should  this  prove  the  case,  the  Forest  of  Dean 
supplies  the  void  that  would  otherwise  have  been  occasioned 
in  the  general  section,  as  it  contains  from  3  to  400  yards  of 
coal  measures,  occupying  a  higher  range  in  the  series,  and 
immediately  above  the  great  Gray  or  Pennard  Rock.  These 
measures  are  composed  of  twelve  Srams  of  coal,  and  are 
surmounted  by  a  considerable  thickness  of  a  straw-coloured 
sandstone,  containing  occasionally  beds  of  red  marl.  From 
this  circumstance,  and  from  the  absence  of  red  ground 
upon  the  surface  of  the  coal  measures  in  the  Forest  of  Dean, 
and  in  South  Wales,  as  far  as  I  have  seen,  1  am  induced 
to  think  that  this  sandstone,  containing  the  red  marl,  where 
there  is  cover,  is  overlaid  by  the  upper  Somersetshire  coals, 
and  these  again,  by  cliffe  or  shale,  on  which  rest  the  upper 
red,  which  I  conceive  to  be  a  species  of  red  calcareous  marl. 
Subject  to  this  arrangement,  we  find  that  the  upper  series  is 
formed  into  three  distinct  divisions  with  red  marl  above, 
and  the  great  red  (from  under  the  third  limestone  below)  ; 
the  whole  thickness  of  which  series  may  be  estimated  at 
1200  vards. 

Having  thus,  according  to  my  observation,  supplied  the 
chasm  complained  of  by  my  friend  Mr.  Farey,  f  shall  shortly 
su^ijoin  an  outline  of  what  I  believe  to  be  the  general  order 
of  the  British  strata. 

London  clays  and  sands  reaching  to  the  chalk: 

Measures  from  the  chalk  to  the  third  or  great  oelite,  com- 
prising the  green  sand,   Bedford  sanJ,    1st  oelite  or 
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Portland   stone,   clunch,    or  Oxford  clay;  2nd  celite, 
fuller's-carth,  &c.  &c.  &c. 
Ivleasiires  from  the  great  oeiite  to  the  upper  or  marly  red, 
containing  a  great  thickness  of  bine  clay,  the  blue  lias, 
and  white  lias  limestone,  &c. 
First  division  of  the  great  upper  coal  series,  comprising 
5  or  6  small  coals  which  have  been  sunk  to,  and  got 
under   the  lias  limestone  at  Duncarton,   Camberton, 
Timsborough,&c.  &c.  Somersetshire. 
Second  division  of  the  upper  series,  as  now  worked  to  a 
considerable  extent  in  the  Forest  of  Dean,   above  the 
Great  Gray  or  Pennard  Rock. 
Third  division  of  the  upper  coal  scries,  between  the  Great 
Gray  Rock  and  the  third  limestone  series;   comprising 
the  coals  worked   for  iron  making,  and  for  other  pur- 
poses, along  the  great  WeUh  coal  basin.   Those  worked 
at  Kingswood  and  Ashton,  Nailsea  and  Bakewell,  near 
Bristol,  and  in  the  neighbourhood  of  Coleford  in  Dean 
Forest. 
The  third  limestone  series: 
Great  red. 

Yellow,  or  macrnesian  limestone. 
Derbyshire  and  Yorkshire  coal  series: 
The  four  great  sandstones,  containing  the  stinking  coals, 
and    forming  very  high   land  and  precipitate  termina- 
tions along   a  considerable  extent  of  Derbyshire  and 
Yorkshire. 
The  great  or  limestone  shale. 
Derbyshire   limestone  series,   comprising  1st,  2nd,  3rd, 

4th  limestone  alternating  with  toadstone. 
I  shall  now  beg  leave  to  remark  what  is  said  to  be  stated 
by  Mr.  R.  Hakewell,  in  h\s  Lectures  ;  namely,  that  the 
Derbyshire  fourth  limestone  is  seen  in  Yorkshire,  resting;  ou 
slate.  Could  this  fact  be  established,  it  would  be  interesting 
in  the  extreme.  But  when  this  gentleman  appeals  to  simi- 
lar instances  in  Shropshire  and  in  Wales,  I  am  afraid  he  re- 
fers to  one  of  those  numerous  formations  in  the  great  red, 
commonly  denominated  primitive.  Examples  of  this  sort  are 
to  be  found  in  the  neighbourhood  of  Charnwood  Forest, 
Mount  Sorrel,  the  Malvern  hills.  Sec.  ]  a2;ree  with  hmi  as 
to  the  fact  of  limestone  covering  slate,  and  this  slate  resting 
upon  granite;  but  I  diifer  from  him  by  assigning  to  the  gra- 
nite a  different  place  in  the  strata.  I  am  not  vet  .-^atistied 
that  the  granite  is  the  foundation  of  the  series,'but  in  many 
cases  only  an  accidental  formation  in  the  great  red,  some- 
times stratified  and  sometimes  assuming  the  form  of  an  ir- 
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regular  crystallization  :  so  thai,  in  my  estimation,  the  fourth 
Derbyshire  limestone  is  not  that  which  is  generally  found 
resting  upon  slate;  but  more  probably  the  yellow  lime:  this 
being  the  concomitant  stratum  to  the  great  red,  is  fre- 
quently subjected  to  those  mighty  derangements  peculiar  to 
this  iannense  mass.  In  proof  of  this  1  refer  your  readers 
to  an  examination  of  the  country  in  this  neighbourhood, 
from  Flanly  Abbey,  where  the  yellow  lime  just  emerges 
from  under  the  great  red,  not  as  a  regular  ending  or  basset, 
but  in  consequence  of  a  powerful  litt  or  swell  in  the  mea- 
sures along  Blassden  and  May  Hills,  passing  behind  Ne- 
went  to  the  west,  sometimes  wheeling,  sometimes  advan- 
cing, forming  gentle  helmet-  topped  hills  covered  with  brush- 
wood, till  acquiring  a  more  uniform  and  contiguous  ridge, 
it  makes  directly  to  Ledbury,  and  subsequently  the  auffle  of 
its  rise  becoming  nmch  elevated  it  overlays  the  western  side 
of  the  Malvern  hills  to  a  considerable  heiglit. 

This  limestone,  as  it  is  seen  in  the  neighbourhood  of  Led- 
bury and  Malvern  hills,  has  been  accurately  described  by 
Mr.  Horner  in  the  Geological  Transactions.  That  part  of 
the  limestone  series  which  he  denominates  argillaceous  slate, 
I  conceive  to  be  an  inferior  sort  of  limestone,  as  there  are 
few  of  the  beds  but  what  yield  nodules  of  limestone.  In 
Kirkby  in  Derbyshire  it  wears  exactly  the  same  aj^pearance 
when  exposed  to  the  weather.  In  some  districts  it  is  called 
mudstone,  and  is  soluble  in  water,  so  as  to  make  sinking 
throuiih  it  difficult.  As  a  proof  that  the  limestone  now 
descriDcd  is  the  same  with  the  yellow  or  magnesian,  which 
forms  the  coping  stratum  of  the  Derbyshire  and  Yorkshire 
coal  fields,  I  have  to  state  the  fact  of  the  Derbyshire  thick 
first  coal  having  been  worked  many  years  ago,  from  under 
the  crop  of  the  yellow  lime,  near  the  town  of  Nevvent  in 
Gloucestershire.  Appearances  had  been  so  fiivourable  in 
the  crop  as  to  induce  the  proprietors  about  ten  or  twelve 
years  ago  to  sink  a  shaft,  between  80  and  go  yards  deep,  and 
put  up  a  powerful  engine.  This  pit  was  sunk  in  the  lower 
beds  or  mudstone  of  the  yellow  lime.  The  coal  was  found 
six  feet  thick,  but  of  an  inferior  quality  ;  the  roof  also,  from 
the  numerous  joints  in  the  mudstone,  was  so  heavy  as  to 
break  timber  two  feet  in  diameter.  Before  abandoning  the 
work,  those  concerned  had,  by  cutting  a  drift  across  the 
rising  plane  of  the  measures,  ascertained  the  existence  of 
the  lower  coals,  which,  upon  comparing  with  the  Derby- 
shire section,  I  found  exactly  to  correspond  with  the  small 
coals  found  under  the  Greasly  Sheanich  and  Alfreton  coals. 
This  curious  circumstance  was  further  corroborated  to  me 
....  at 
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at  the  time,    by  finding  fragments  of  well-known  argilla- 
ceous ironstone  amongst  the  spoil  at  the  pit  ground. 

I  remain,  &c. 

Coleford,  Gloucestershire,  DaVID  MuSHET. 

S^Oth  April,  1812. 


XliT.  On  the  Elements  for  reducing  the  Polar  Distances  of 
Uie  principal  fixtd  Stars  ivhich  pass  near  the  Zenith  of 
the  Royal  Observatory  at  Greemvich.  Taken Jrom  Dr. 
Bradley's  Catalogue^  by  Mr,  Fikminger. 

Charles- street,  Somers  Town, 

SJuly  25,  1812. 
iNCE  the  time  that  the  reductions  of  the  latitude  and 
longitude  of  the  stations  used  in  carrying  on  the  trigono- 
metrical survey  oF  this  country  have  been  in  part  published, 
many  gentlemen  engaged  in  the  pursuit  of  practical  astro- 
nomy have  either  made  use  of  them  in  settling  the  position 
of  their  observatories,  or  have  employed  themselves  in  the 
verification  of  these  results  with  a  series  of  astronomical 
observations  made  at  the  different  stations  or  objects  that 
have  been  given  in  the  survey.  Some  of  these  verifications 
were  attempted  with  sextants;  but  as  the  sextant  itself 
cannot  be  depended  on  generally,  to  an  accuracy  nearer 
than  20  or  30  seconds,  this  combined  with  the  errors 
arising  from  the  artificial  horizon  used  with  it  render  such 
observations,  m  deductions  where  an  uncertainty  of  only  a 
few  seconds  is  to  be  looked  for,  of  little  or  no  value,  even 
though  a  mean,  from  a  great  number  of  repetitions,  should 
be  taken.  The  usual  method  which  astronomers  have 
adopted  to  determine  the  difference  in  latitude  between  two 
places,  not  very  distant  from  each  other,  has  been  by  ob- 
serving the  zenith  distances  at  the  two  places  of  a  number 
of  stars  which  pass  near  the  zenith  of  each  place;  these, 
when  properly  reduced,  give  the  difference  of  latitude  be- 
tween the  two  places,  or  the  number  of  degrees  in  the  con- 
tained arc.  The  instruments  generally  employed  in  such 
operations  have  been  those  denoted  by  the  name  of  Zenith 
Sectors,  and  they  are  the  best  instruments  when  well  con- 
structed for  this  purpose,  admitting  of  a  more  accurate 
measure,  from  being  divided  on  an  arc  of  a  much  larger 
radius  than  can  be  used  in  the  construction  of  instruments 
for  other  astronomcial  observations.  The  zenith  sector  in 
the  Royal  Observatory  at  Greenwich  is  divided  upon  an  arc  of 
twelve  feet  radius;  its  principal  use  there  is  for  deierminin 
the  error  in  collimation  of  the  two  mural  quadrants  ;  an 
this  has  been  done  from  a  series  of  observations  upon  the 
D  4  meridional 
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ineridional  zenith  distances  of  y  Draconis,  observed  at  the 
same  time  both  with  the  sector  and  quadrants.  The  zenith 
sector  used  by  Lieut. -colonel  Mudge  in  ibe  trigonometrical 
survey  is  divided  on  an  arc  of  eight  feet  radius.  And 
from  the  credited  ability  of  the  maker  of  this  latter  instru- 
ment, and  the  progressive  state  of  improvement  in  the  con- 
struction of  astronomical  instruments  at  the  period  it  was 
finished,  a  much  greater  degree  of  consistency  might  have 
been  expected,  than  what  is  found  amongst  the  deduc- 
tions of  the  observations  made  with  it,  that  have  been  al- 
ready published.  The  number  of  observations  niade  at 
each  station,  however,  must  tend  to  render  the  final  result 
almost  free  from  error,  and  the  amplitude  of  the  celestial 
arc  as  correct  as  perhaps  it  can  be  obtained.  The  observa- 
tions made  with  this  instrument  for  determining  the  length 
of  a  decree  of  the  arc  of  the  meridian  have  tended  to  show 
that  the  plumb-line  with  which  the  instrument  was  adjusted, 
is  deflected  from  the  perpendicular,  from  local  attractions 
upon  the  earth's  surface,  and  that  consequently  the  ob- 
served measure  of  the  celestial  arc  contained  between  the 
zenith  of  two  places  is  not  their  true  difference  in  latitude. 
Over  a  small  country  like  that  of  England,  the  difference  of 
latitudes  of  places  may  be  determined  with  almost  any  de- 
gree of  accuracy  by  a  trigonometrical  survey ;  and  it  is  pre- 
sumed that  the  general  survey  which  has  been  carrying  on 
for  several  years  past,  luider  the  direction  of  the  Ordnance, 
has  not  been  deficient  in  this  respect,  as  the  persons  to 
whom  the  operations  have  been  intrusted  are  provided 
with  the  best  instruments  perhaps  that  from  the  state  of 
modern  improvements  could  have  been  contrived  for  the 
purpose.  Although  zenith  sectors  are  undoubtedlv  the 
most  accurate"  instruments  for  determining]:  zenith  di- 
stances, a  very  considerable  degree  of  accuracy  may  be 
obtained  by  small  instruments  of  an  appropriate  construc- 
tion, as  meridian  circles,  repeating  circles,  and  even  the 
circle  by  reflection  when  properly  mounted  upon  a  stand, 
the  inaccuracy  being  continually  lessened  by  a  succession 
of  observations  either  upon  the  same  star,  or  upon  a  number 
of  stars,  so  as  at  last  to  become  only  the  fraction  of  a  second. 
If  a  series  of  astronomical  observations  on  the  distances 
of  several  stars  froni  the  zenith  were  accurately  made  at 
different  stations,  or  at  such  objects  as  were  bisected  in  the 
survey,  and  whose  situations  have  been  correctly  reduced, 
results  of  considerable  interest  might  be  deduced,  as  the  de- 
gree of  reflection  of  the  plumb-line  at  each  station  might 
be  determined. 

In 
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In  the  year  1802,  whilst  Lient. -colonel  Miidge  was  em- 
ployed in  observing  the  zenith  distances  of  the  stars  at  the 
Koyal  Observatory  at  Greenwich,  with  his  zenith  sector, 
I  computed  for  him  the  elements  for  the  reduction  of  the 
principal  stars  which  pass  near  the  zenith  contained  in 
Dr.  Bradley's  Catalogue,  and  published  in  the  Nautical 
Almanac  of  thevear  1777;  and  as  they  may,  perhaps,  be 
useful  to  astronomers,  or  to  such  gentlemen  as  are  desirous 
to  put  into  practice  the  verifications  above  alluded  to,  I 
have  arranged  them  in  a  Table;  The  first  column  contains 
the  Right  Ascension,  which  is  not  computed  with  great  ac- 
curacy, being  only  intended  to  give  the  time  of  the  star's 
passing  the  meridian.  The  second  column  contains  the 
number  for  aberration  in  North  Polar  Distance ;  the  third 
column  its  Maximum;  the  fourth  column  the  Logarithm 
of  this  Maximum ;  and  the  fifth  the  Annual  Precession  in 
North  Polar  Distance  computed  to  three  places  of  figures. 
The  formulae  by  which  the  number  and  maximum  of 
aberration  were  computed  are  as  follow: 
Put   P  =    the  angle  of  position, 

Z  =   an  arc. 

M  =  the  maximum. 

JV  r=  the   number  for  aberration   in   north   polar 
■  distance. 
Log.  s,  P  =:  log.  c.  A\  +  log.  s,  obi.  ecliptic  +  log.  secant 

latitude. 
Log.  t,  Z=  log.  cosec  latitude  -\-  log.  tang.  P. 


Log. 

M=    1-30103  +  log.  cosec  Z  +  log. 

5,  P;  and 

III 

'J 

P  hc'.ng  Acute. 

P  being  Obtuse. 

1      4 

1  4 

2  3 
2     3 

N 
S 

N 
S 

Long.  -Jf  —  3^  —  Z 
Long.  -X-       3'  +  Z 
Long.  #  —  3«  — Z 
Long.  *  4.3s  _  2 

Long.*  +3«+Z 
Long.  *  —  3*  ~Z 
Long.  *  4.3^  —Z 
Long.  *  --3»  +Z 

--iV=  The  sun'* 
longitude  when 
the    aberration 
is  greatest  nega- 
tive, (.r  the  star 
islLT'-i.'-s   north 

Th 

Kal 

jerralion  becomes 

—  Ai  X  c  (0*  ion^ 

;-^N.) 

Example  Jrom  the  Table. 
Suppose  it  was  required  to  find  the  aberration  of  /S  Dra- 
conis  on  August  10,  1809. 

O^  A\  August  loth,  noon 9^  IQ*^  14* 

/[■{ /3  Draconis I7   -25    58 

Time  of  /3  Draconis  passing  the  meridian  nearly  8    Q   44" 


58 


On  the  Elements  for  reducing  Polar  Distances, 
14"  17°  40' 


For  which  time  the  sun's 
longitude  is 

Number  for  aberration  . . 


5    23     3 


1      5    23     cos    9*91132 

Log.  maximum 1*28739 

Aberration  =  15'',80      I'lgsn 
Hence  the  aberration  of /3  Draconis  on  August  10,  1809, 
was  15^^80,  which  is  additive  to  the  mean  place  to  get  the 
apparent,  as  the  cos  1^  5'  23'^  and  M  are  both  negative. 

The  effect  of  deviation  may  be  computed  from  the  ge- 
neral Tables  of  Deviation  I  gave  in  the  Philosophical 
Magazine  of  last  month,  which,  together  with  the  Annual 
Precession,  will  give  the  whole  reduction,  except  a  small 
quantity  arising  from  the  semi-annual  solar  nutation,  which 
is  too  small,  except  in  very  nice  observations,  to  be  con-' 
sidered. 


Maximum 
berration  in 
•  D. 

.  Precession 
N.  P.D.  to 
year  1802. 

■^2 

o  o 

2;- 

J2^ 

Log. 
of  A 
N.P 

P-i 

H.    M.     S. 

8.       0        / 

a  Cassiopeac 

0  '29  21 

8  21     0 

16' 541 

1-2 1853 

-19',886 

6  Cassiopeas 

0  59     7 

8  26  47 

15.688 

] -19554 

—  19,387 

i  Persei 

2  30  42 

9  14  39 

12,231 

1-08745 

-15,870 

T  Persei 

2  40  17 

9     0  53 

12,823 

1- 10803 

-15^,343 

y  Persei 

2  50  32 

9  23  22 

12,750 

1-10552 

-  14,751 

«  Persei 

3    10  15 

9  26   14 

11,378 

1-05609 

—13,530 

S  Persei 

3  28  53 

10     0     8 

10,380 

1-01631 

-12,284 

X  Persei 

3  51  53 

10     9  45 

10,536 

1-02267 

-10,634 

7  Camelopardalis 

4  41  27 

10  29  24 

10,604 

1-02526 

-   6,739 

Capella   - 

5     2     5 

11      8  27 

8,021 

0-90424 

-   5,013 

S  Aurigas    - 

5  42  33 

11  23     6 

10,224 

l-Ol  146 

-    1,525 

l9Lyncis    - 

7     6  41 

1     4   17 

10,975 

'•04429 

+    5,751 

26l.yncis    -     ^    - 

7  40   16 

1    11   51 

9,448 

0-91532 

+    8,494 

7    Ursx  Majoris  - 

8  45  38 

1.   3  54 

11,18.0 

1  -04878 

+  13,262 

6  Urs«  Majoris  - 

9   19  3? 

2     9  30 

12,972 

l-lt299 

+  15,339 

/3  Ursse  Majoris  - 

10  49  48 

2  28  39 

16,071 

1-20614 

+  19,117 

y  Ursae  M.ijoris  - 

11  43  2J 

3   12     8 

16,670 

1-22193 

+  19,997 

Z,  Ursx  Majoris  - 

13   15  55 

4     0  57 

18,277 

1-26188 

+  18,961 

VI  UrsaE  Majoris  - 

IS  39  45 

4     8  20 

17,793 

1-25022 

+  18,181 

V  Herciilis  - 

14   18  29 

5     6  3. 

18,460 

1-26623 

+  10,279 

(U  Draconis - 

17     4     '/ 

5   18  2i 

3,5ie 

1-29082 

+    4,840 

/3  Draconis  - 

17  25  5S 

5  23     5 

19,3.'57 

1-28739 

+    2,966 

*  Cygni 

19  15  30 

6  14  5F 

1  9,368 

1-28705 

—  6,238 

i  Cygni 

19  24  42 

6   17     7 

19,180 

1.28281 

-  7,244 

6  Cygni       - 

19  31     8 

6   18     b 

1 9,000 

1-27876 

—  7,764 

c  Draconis 

JO     0  48 

6     8     ^ 

19,601 

1.29224 

-  3,378 

y  Draconis  - 

17  52     ) 

5  28  2^ 

'9,341 

1-28648. 

+    0,700' 

•>  Ti  Cygiii  - 

21  39  2i) 

7   12  S'-J 

17,982 

1-25483 

—  16,398 

7  Lacertae   - 

■i2  23     9 

7    18  5.S 

17,796 

1-25028 

—  18,287 

[      59     ] 
XIV.  Proceedings  of  Learned  Societies, 

WERNEUIAN    NATURAL    HISTORY    SOCIETY. 

At  the  meeting  on  the  28ih  of  March,  Professor  Jameson 
read  an  account  of  a  floetz  gypsum  formation,  which  oc- 
curs on  the  banks  of  the  White- adder,  near  Kelso.  Like- 
wise of  a  beautiful  flcetz  quariz  found  in  beds  in  the  roal 
districts  of  Fifeshire^  and  of  the  occurrence  of  basalt, 
amygdaloid,  and  trap- tuff,  in  a  coal- formation,  newer  than 
the  old  red  sandstone,  and  its  acconijianying  porphyry,  but 
probably  older  than  the  general  mass  of  the  rocks  of  the 
newest  flaetz-trap  formation. — At  the  sanie  meeting,  Mr. 
Leach  read  a  description  of  the  Pig  of  Orkney  and  Shet- 
la«d,  which  he  inclined  to  consider  as  a  distinct  species. 
And  the  Secretary  laid  before  the  meeting  a  very  full 
and  interesting  thermometrical  Register  and  meteorological 
Journal  to  Davis  Straits  and  back  again,  kept  by  Mr.  John 
Aitken,  surgeon. 

At  the  meeting  on  the  llth  of  April,  Dr.  Macknight 
read  a  mineralogical  description  of  Tinto,  a  noted  mountain 
in  Lanarkshire.  It  appears  to  be  of  flcelz  formation  ;  pro- 
bably resting  on  the  grey  wacke  which  pervades  the  whole 
mountainous  districts  in  the  south  of  Scotland.  Around 
the  base  is  found  conglomerate,  containing  rounded  masses 
of  grey-wacke,  iron-clay,  flinty-slate,  splintery  hornstone, 
quartz,  felspar,  mica,  &c.  Where  the  rock  becomes  finer- 
grained,  it  approaches  in  some  places  to  grey-wacke,  and 
in  others  to  those  portions  of  the  old  red  sandstone  forma- 
tion which  are  conjectured  to  alternate  with  the  newer 
members  of  the  Transition  series.  0\^er  the  conglomerate 
masses  of  claystone,  greenstone  and  greenstone  passing 
into  clinkstone  and  porphyry-slate  successively  appear, 
till  we  reach  the  summit,  which,  along  with  the  whole  of 
the  upper  part,  is  found  to  consist  of  compact  felspar  and 
felspar- porphyry. — The  disposition  of  the  rocks  in  this 
mountain  is  conformable  to  the  idea  of  secondary  deposi- 
tion, by  assuming  a  finer  and  more  crystalline  texture  as 
they  ascend;  and  the  occurrence  of  claystone  and  felspar 
in  a  position  corresponding  to  what  is  observed  on  the 
Eildon  Hills,  the  Penilands,  the  Ochils,  Papa  Stour,  Dun- 
dee, and  in  other  places,  seems  to  favour  the  hypothesis 
of  a  particular  overlying  formation,  in  which  these  sub- 
stances are  prevailing  ingredients,  extending  over  a  consi- 
derable portion  of  the  lower  country  of  Scotland. 

In 
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In  the  bed  of  the  Clyde,  to  the  eastward  of  Tinto,  amyg- 
daloid appears,  having  nodules  of  calcedony  coated  with 
green  earth  ;  also  calcspar,  and  portions  of  steatite. — To- 
wards the  north,  the  conglomerate  forming  the  base  of 
Tinto  passes  into  the  sandstone  of  which  the  whole  in- 
ferior districts  of  Lanarkshire  are  composed.  It  is  to  the 
waste  of  this  rock  that  we  owe  the  splendid  scenery  of 
Cora  Linn,  and  the  other  celebrated  fails  of  the  Clyde, 
which  exhibits  in  its  course  so  many  charms  of  nature, 
and  may  indeed  be  said  to  carry  along  with  it  beauty  and 
fertility'. 

At  the  same  meeting,  the  Secretary  communicated  a  very 
curious  Meteorological  Journal  kept  by  Governor  Graham 
during  his  residence  in  Hudson's  Bay. 

KIRWANIAN  SOCIETY  OF  DUBLIN. 

The  proper  business  of  the  Society  had  been  suspended 
in  the  early  part  of  the  month,  on  account  of  the  illness 
and  death  of  the  late  Mr.  Kirwan,  whose  relation  to  the 
Society  was  of  so  particular  and  interesting  a  nature. 

June  17.  1  he  reading  of  Mr.  Donovan's  paper  was  con- 
tinued. The  next  hypothesis  which  the  author  examined 
was  that  given  in  the  Encyclopaedia  Britannica,  which  pro- 
fesses to  explain  the  phsenomena  of  electricity  **  from  the 
known  laws  by  which  other  fluids  are  observed  to  act  upon 
one  another."  It  was  first  argued  that  the  property  of 
perfect  mobility,  although  assumed,  was  nevertheless  in- 
compatible with  the  hypothesis:  and  some  observations 
were  made  on  the  supposed  identity  of  electricity,  light, 
and  elementary  fire.  The  principle  which  assumes  the 
pressure  and  eqnihbrium  of  the  electric  fluid  was  next  ex- 
amined. The  causes  of  pressure  and  equilibria  were  con- 
sidered :  it  was  shown,  that  in  the  hypothesis,  the  properties 
necessary  for  producing  these  efTects,  far  from  being  im- 
plied, aYe  even  denied  to  belong  to  the  electric  matter. 
Some  phaenomcna  of  the  transit  of  electricity  through 
vacua,  which  the  hypothesis  professes  to  explain,  were- 
shown  to  be  not  the  less  involved  in  difficulty,  from  the 
unsupported  nature  and  insuflicient  application  of  this  sup- 
posed pressure.  The  evidence  for  the  existence  of  vibra- 
tions was  then  questioned,  and  conceived  to  be  invalid;  a 
particular  direction  of  them  was  argued  to  be  inconceivable, 
from  the  very  definition  offered  of  a  vibration.  The  dif- 
ference between  positive  and  negative  electricity,  as  laid 
down  in  the  hypothesis,  was  shown  to  exist  in  the  mode 

of 
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of  expression  rather  than  in  effect,  and  the  explanation 
given  for  the  phcenomena  of  at  traction  and  repulsion  was 
deemed  inadequate.  The  theory  oF  excitation  was  after- 
wards examined,  and  argued  to  be  independent  of  diminished 
pressure  between  the  cylinder  and  rubber,  or  of  any  reflec- 
tive power  of  the  amalgam.  Concerning  the  charging  of 
the  Leyden  phial,  it  was  observed  that  the  vibrations  in 
which  the  charging  depends,  by  counteracting,  should  de- 
stroy each  other.  Some,  arguments  against  the  opinion 
that  points  do  show  the  direction  of  the  electric  fluid,  were 
then  adduced;  and  the  reading  concluded  by  showing  that 
notwithstanding  the  hypothesis  disclaims  the  doctrme  of 
accunudation  and  diminution,  yet  that  both  states  must  be 
inferred  by  legitimate  deductions  from  the  remaining  prin- 
ciples of  the  hypothesis. 

(  Erratum   in  the   proceedins^s   of  the  Kirwaaiau  Society  for  May,  for 
Ecles's  hypothtsib  read  Eelea's,  throughout.] 
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[Continued  from  vol,  xxxix.  p.  41)].] 
ASTRONOMY. 

Comets.— -Two  comets  were  discovered  in  1811,  in  the 
South  of  France :  they  have  been  n)ost  minutely  observed 
and  calculated  by  the  astronomers  of  Paris.  The  first, 
which  was  announced  without  any  person  paying  the 
slightest  attention  to  it,  latterly  excited  much  of  the  public 
attention,  from  the  instant  of  its  acquiring  a  tail  of  several 
degrees  in  length.  The  second  has  not  as  yet  excited  any 
great  sensation,  nor  is  it  calculated  to  do  so,  because  it  is 
not  yet  visil)le  except  with  a  telescope,  and  because,  as  it  is 
removing  from  the  eanh  and  the  suti,  it  must  gradually  di- 
minish uiitii  it  escapes  altogether  from  our  view. 

The  first  was  discovered  at  Viviers  on  the  26th  of  March 
1811  by  M.  Flaugeroues,  corresponding  member  of  the 
Imperial  Institute,  who  communited  his  first  observations. 
The  comet  was  then  very  feeble  in  point  of  light,  without 
a  tail  or  any  apparent  nucleus.  This  last  circumstance 
rendered  it  very  difficult  of  observation.  On  the  19th  of 
April,  M.  Burckhardt  succeeded  in  seeing  it  with  the 
searcher  of  his  telescope,  but  in  the  telescope  itself  it  was 
invi>ible,  because  it  magnified  too  much.  We  notice  this 
fact  in  order  to  spare  some  trouble  to  the  curious  in  future, 
numbers  having  flocked  to  the  Imperial  Observatory  last 
October,  to  see  the  comet  in  our  large  telescopes,  when  they 
might  have  seen  it  more  distinctly  at  home  with  the  smallest 

glasses. 
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glasses.  Obliged  to  have  recourse  to  his  colleagues,  M.Burck- 
hardt  received  from  M.  Bouvard  such  observations  as 
the  limited  time  would  permit  him  to  make.  As  soon  as 
he  had  a  sufficient  number  (this  may  be  three,  only  provid- 
ing they  are  neither  too  near  nor  too  distant  from  each 
Other)  M.  Biirckhardt  calculated  the  orbit.  The  smallncss 
of  the  arc  and  the  uncertainty  of  the  observations  rendered 
this  labour  very  troublesome.  Nevertheless  this  first  ap- 
proximation was  sufficient  to  announce  that  the  comet 
would  soon  disappear,  because  it  proceeded  to  lose  itself  in 
the  rays  of  the  sun,  i.e.  to  rise  and  set  almost  at  the  same 
time  with  the  sun.  M.  Burckhardt  also  announced  that 
the  comet  would  re-appcar  about  the  middle  of  August ; 
that  it  would  then  be  nearly  at  the  same  distance  from  the 
earth,  but  twice  as  much  nearer  the  sun,  and  that  in  this 
way  its  light  would  be  quadrupled:  that  on  the  1 3th  of 
August  it  ought  to  rise  an  hour  and  a  half  before  the  sun; 
that  on  the  15th  of  September,  the  day  of  the  perihelion 
passage,  it  would  be  so  near  the  sun  as  to  set  no  longer; 
that  from  this  epoch  it  ought  to  augment  in  size  and  lustre 
for  about  a  month,  because  it  would  then  approach  the 
earth  ;  that  it  would  afterwards  gradually  become  feeble, 
but  that  we  might  follow  it  with  glasses  to  the  month  of  Ja- 
nuary, perhaps  even  a  little  longer  :  lastly,  that  the  distance 
of  the  comet  from  the  earth  would  be  always  considerably 
greater  than  that  from  the  earth  to  the  sun.  These  pre- 
dictions, which  were  confirmed  by  the  event,  excited  no 
sensation  because  they  came  too  soon.  M.  Olbers,  a  di- 
stinguished astronomer,  one  of  the  deputies  from  Bremen, 
at  the  baptism  of  the  King  of  Rome,  carried  with  him  from 
Paris  the  elements  calculated  by  M.  Burckhardt.  M.  Ger- 
gone  of  Nismes  made  use  of  them  for  constructing  an 
ephcraerides  of  the  course  of  the  comet  from  February 
1811  to  the  end  of  March  1812.  This  labour,  which  was 
merely  an  object  of  curiosity,  as  long  as  the  comet  by  its 
brilliancy  attracted  all  eyes  towards  it,  became  a  matter  of 
mility  when  it  was  necessary  to  use  telescopes  to  view  it. 

Astronomers  nevertheless,  after  having  determined  so 
long  beforehand  every  thing  which  they  thoughj;  pro- 
per for  interesting  the  public,  continued  to  observe  the 
comet  in  silence,  and  to  compare  their  observations  with 
calculation,  in  order  to  rectify  the  trifling  but  inevitable 
errors  in  the  first  attempt  at  finding  an  orbit.  M.  de 
Flaugergues,  who  first  saw  the  comet,  calculated  all  his  ob- 
servations. After  having  by  himself  determined  the  ele- 
ments of  the  orbit,  he  thought  he  discovered  some  resem- 
blance 
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blance  with  those  of  a  comet  observed  in  China  510  years 
ao;o.  This  remark,  if  it  could  have  been  verified,  would 
give  the  true  n)easurement  of  the  revolution  and  of  the 
ellipsis  of  the  comet ;  but  this  knowledge  is  by  its  nature 
very  uncertain,  when  we  have  no  other  observations  than 
those  of  a  single  appearance.  M.  de  Flaugergues,  on  go- 
ing back  to  antiquiiy,  found  several  comets,  the  ap[)earances 
of  all  which  differed  by  510  vears  ;  and  they  would  give  a 
high  degree  of  probability  to  his  conjecture,  if  the  indica- 
tions ot  historians  were  not  too  vague  to  admit  of  the 
orbit  being  calculated.  We  have  therefore  nothing  certain 
as  yet  on  this  head.  Messrs.  Bouvart,  Gauss  and  Lin- 
denau,  who  have  also  determined  the  orbit,  think  on  the 
contrary,  that  the  period  could  not  be  less  than  1000  or 
1500  years,  and  that  it  might  be  much  more.  When  we 
have  eight  months  observations  we  shall  perhaps  be  in  a 
little  less  uncertainty  on  this  subject;  but  even  this  is  very 
problematical.  The  above  comet  after  all  that  has  been 
said  of  it  had  nothing  in  it  more  remarkable  than  any  other 
comet.  After  having  determined  the  route  which  it  ought 
to  take,  astronomers  can  only  repeat  what  is  printed  in 
every  treatise  of  astronomy.  But  they  ought  not  to  con- 
fine themselves  to  this  dry  detal  :  we  ought  to  have  some 
dissertations  on  the  physical  constitution  of  the  comet,  on 
the  nature  and  cause  of  that  long  tail,  which  in  telescopes 
looks  like  a  veil  attached  to  a  woman's  head,  and  which  is 
synniietrically  unfolded  on  both  sides  in  two  opposite  curves, 
at  first  distant,  but  which  end  by  approaching  and  being 
melted  into  each  other.  Astronomers  in  this  respect  are 
no  further  advanced  than  our  ancestors.  The  explanation 
which  Newton  gave  of  the  tails  of  comets,  accounts  on  a 
large  scale  for  the  most  remarkable  phsenoniena,  i,  e.  for  the 
direction,  which  is  always,  with  a  slight  variation  in  the 
prolongation  of  the  line  which  unites  the  centres  of  the 
sun  and  of  the  comet,  with  a  slight  curvature  which  in- 
clines it  towards  the  place  which  the  comet  has  quitted  ; 
but  it  is  difficult  thereby  to  account  for  the  inclination  of 
the  other  branch  in  a  contrary  direction;  and  this  phceno- 
menon  has  been  remarked  by  all  astronomers.  Wherefore 
does  this  tail,  or  that  atmosphere  of  which  the  tail  is  the 
prolongation,  appear  separated  in  every  point  from  the 
head  or  nucleus  ? 

This  obscure  interval,  which  has  been  remarked  in  a 
similar  manner  constantly,  does  not  take  place  in  all  co- 
mets ;  but  it  is  not  without  example.  Is  the  separation 
real  ?  Is  it  an  optical  illusion,  and,  if  it  does  take  place, 

what 
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what  can  be  the  cause  of  it  ?  To  these  questions  geome- 
tricians and  astronomers  will  make  no  answers,  because 
they  do  not  know  any  good  ones,  and  because  they  neither 
desire  to  give  or  to  receive  any  other  kind.  In  the  absence 
of  these  solutions  so  desirable,  recourse  was  had  to  the 
foreign  Journals  for  the  calculations  which  were  repre- 
sented as  curious  observations.  They  gravely  informed  us 
how  many  miles  the  comet  travelled  in  a  given  time — vain 
inquiry  ! — which  an  astronomer  is  sometimes  teased  into, 
but  to  which  he  can  never  attach  any  real  importance.  The 
comet,  at  the  time  of  its  greatest  rapiditv  of  motion,  never 
equalled  that  of  Venus,  far  less  that  of  Mercury.  We  see 
Venus  almost  at  all  seasons;  she  approaches  the  Earth 
much  more  closely  than  any  comet ;  no  person  ever  asks 
how  many  leagues  she  travels  daily  ;  and  no  person  even 
took  it  into  his  head  that  she  would  fall  upon  the  Earth. 
It  must  be  confessed,  however,  to  the  glory  of  the  present 
age,  that  these  terrors  are  greatly  diminished,  and  men  of 
strong  minds  have  testified  their  displeasure  at  them. 

The  second  comet  was  discovered  at  Marseilles,  on  the 
16th  of  November,  by  M.  Pons,  who  had  formerly  been 
the  discoverer  of  seven  or  eight  others.  The  director  of 
the  Imperial  Observatory  of  that  city,  M.  Blanpain,  com- 
municated the  discovery  to  us,  at  the  same  time  transmit- 
ting the  observations  which  he  had  made  on  the  l/th,  18th, 
and  lyth  of  the  same  month.  Its  movement  was  daily  about 
lo'  right  ascension,  against  the  order  of  the  signs,  and  33' 
declination  towards  the  north  pole.  It  was  then  very  feeble, 
and.  very  difficult  to  see  at  Paris :  the  bad  weather  also 
frustrated  the  attempts  of  our  astronomers,  and  they  ex- 
perienced many  obstacles  in  making  some  doubtful  obser- 
vations. M.  Burckhardt  however  calculated  the  orbit ;  and 
although  he  considered  it  only  as  an  awkward  attempt,  it 
was  found  almost  entirely  similar  to  that  which  M.  Gauss 
determined  from  observations  perhaps  a  little  better,  be- 
cause they  were  made  in  a  climate  more  to  the  southward. 
However  this  may  be,  the  comet  has  already  passed  its  peri- 
helion,and  will  soon  disappear;  its  smallest  distance  from  the 
Sun  was  as  8  to  5  of  the  distance  from  the  Earth  to  the  Sun. 
In  spite  of  this  distance,  which  accounted  for  its  dullness 
and  the  slowness  of  its  movement,  if  the  weather  had  been 
more  favourable,  it  would  have  been  easier  to  have  ob- 
served it  than  the  beautiful  comet  which  we  still  see,  be- 
cause its  nucleus  was  more  apparent  and  better  defined. 
We  know  that  it  does  not  resemble  any  of  the  100  comets 
whose  orbjits  arc  known. 
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New  Lunar  Tables, 

The  calculation  of  these  two  orbits,  notwithstanding  the 
difficulties  with  which  it  was  attended,  was  a  mere  recrea- 
tion to  M.  Biirckhardt,  which  did  not  hinder  him  from 
putting  the  finishing  stroke  to  the  immense  researches 
which  he  had  undertaken  on  the  subject  of  the  moon's  mo- 
tions. Six  years  have  scarcely  passed,  since  the  Institute 
and  the  Bureau  des  Longitudes  lavished  their  encomiums 
on  the  tables  of  M.  Burg,  the  Vienna  astronomer.  These 
tables,  constructed  on  several  millions  of  excellent  observa- 
tions, supported  besides  by  the  analytical  inquiries  of  Count 
Laplace,  and  augmented  by  several  new  equations,  have 
been  generally  adopted  by  astronomers,  and  nothing  hitherto 
has  warranted  the  least  suspicion  of  their  accuracy.  M. 
Burckhardt*s  first  idea  therefore  was  not  precisely  to  make 
new  tables,  but  of  a  form  more  convenient  for  calculators, 
Mayer  had  remarked,  that  he  could  diminish  considerably 
the  number  of  the  equations  and  arguments,  by  employing 
only  the  true  place  of  the  sun,  and  by  correcting  suc- 
cessively the  arguments  by  the  equations  already  calculated. 
This  form  was  attended  with  inconveniences,  which  induced 
M.  Schulze  of  Berlin  to  re-model  Mayer's  tables  in  order 
to  bring  them  to  the  mean  arguments.  M.  Carlini  of 
Milan  has  recently  announced  that  he  has  formed  the  pro- 
ject of  a  similar  transformation  for  the  tables  of  M.  Burg. 
M.  Burckhardt  first  entertained  this  idea,  and  on  this  oc- 
casion he  wished  to  ascertain  if  there  did  not  exist  other 
equations  which  deserved  to  be  entered  in  the  lunar  tables. 
Formerly,  when  an  astronomer  undertook  new  tables  for 
any  planet,  he  commenced  them  de  novo,  and  risked  doing 
them  less  accurately  than  his  predecessors.  By  the  method 
now  adopted,  we  are  no  longer  exposed  to  these  retrograde 
movements:  the  moderns  seek  for  the  corrections  of  the 
tables  most  accredited,  which  they  compare  with  observa- 
tions ;  they  equal  the  errors  of  these  tables  to  a  function 
which  comprehends  the  corrections  of  the  elements  em- 
ployed, and  the  new  equations  which  they  wish  to  intro- 
duce. In  this  way  they  determine  at  once  the  slight  cor- 
rections of  the  elements  already  known,  and  the  coefficients 
of  the  neglected  equations. 

In  this  way  M  Burckhardt  went  to  work  :  he  began  by 
giving  to  M.  Burg's  tables  the  new  disposition  which 
brought  them  to  the  mean  arguments,  and  comparing  them 
under  this  new  form,  not  only  with  all  the  observations 
calculated  by  M.  Burg,  but  also  with  thousands  of  more 
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recent  observations,  he  met  with  several  advantages  in  this 
tedious  process;  namely,  that  of  subjecting  to  a  new  ex- 
amination the  coefficients  so  well  discussed  by  M.  Burg, 
of  extracting  them  directly  from  the  observations,  with  the 
changes  \\'hich  the  mean  arguments  occasioned,  of  intro- 
ducing the  new  equations  whrch  the  observations  required 
clearly;  and  yet  not  to  lengthen  the  calculations,  since,  if 
on  one  hand  it  increa'^ed  the  number  of  the  equations,  on 
the  other  it  simplified  the  formation  of  the  arguments  ; 
which  is  an  inestimable  advantage,  particularly  for  the  cal- 
culators of  ephemerides. 

After  having  finished  this  work,  M.  Burckhardt  sub- 
jected his  tables  to  a  new  proof,  by  comparing  them  with 
aH  the  passages  of  the  moon  by  the  meridian  which  could 
be  observed  ui  the  first  ten  months  of  1811,  either  by  him- 
self at  the  Observatory  of  the  Military  School,  or  by  M. 
Bouvard,  at  the  Imperial  Observatory. 

We  cannot  say  more  at  present  on  the  subject  of  these 
tables,  for  they  have  been  but  a  very  short  time  in  our 
possession;  but  every  thing  inclines  us  to  think  that  they 
will  be  at  least  as  precise,  and  above  all  more  convenient 
even  than  those  of  M.  Burg,  and  we  trust  that  astronomers 
will  be  gratified  by  their  immediate  publication. 
[To  be  continued.] 


XV.  Intelligence  and  Miscellaneous  Articles. 


CAOUTCHOUC  DISCOVERED  IN  NORTH  AMERICA. 

We  are  informed  that  Professor  Barton  has  discovered 
the  substance  called  Caoutchouc,  in  considerable  quantity, 
in  several  vegetai)les  growing  abundantly  in  the  vicinity  of 
Philadelphia,  and  in  other  parts  of  the  United  States.  He 
finds  it  in  the  berries  of  Smilax  caduca,  and  other  species 
of  this  g\  nuj. ;  and  has*  pursued  the  progressive  modifica- 
tions of  this  singular  substance  from  its  first  appearance  in 
the  infant  berry, — in  which  it  occurs  as  a  mere  viscid 
fluid, — to  its  compkte  formation  in  the  adult  fruit,  in 
which  it  shows  itself  in  elastic  plates,  already  formed. 

Tfiis,  it  is  believed,  is  the  first  instance  of  the  discovery 
of  Caoutchouc  in  a  formed  s\ Ait'  in  any  vegetable:  unless, 
indeed,  something  of  the  kind  does  take  place  in  the  fjj/po- 
cficerii  radicata.  The  Professor  intends  to  publish  at 
length,  in  the  course  of  a  few  months,  his  experiments 
and  observations  ou  the  subject  of  this  elastic  matter,  as 
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the  product  of  different  species  of  Smilax,  &c.  Mean- 
while it  may  be  observed,  that  Sinilax  cadiita  is  one  of  the 
more  commonof  the  North  American  species  of  the  genus; 
and  that  the  matured  fruit,  with  its  Caoutcho7tc,  is  greedily- 
devoured  by  some  species  of  birds,  especially  certain  species 
of  Tetrao. 

Has  Caoutchouc  been  observed  in  the  fruit,  &c.  of  any  of 
the  European  species  of  SmilaXj  or  in  any  of  the  other 
genera  belonging  to  the  natural  family  of  Asparagoidece P 
This  is  a  great  genus  in  North  and  South  America.  The 
berries  of  that  singular  plant,  the  fcetid  Smilax  herhacea, 
whose  flowers,  both  niale  and  female,  having  the  strong 
carrion  smell  of  some  StapelicB,  &c.  solicit  flies  to  deposit 
their  larvse  upon  them,  seem  to  contain  uo  Cmitchouc. 


DESCRIPTION  OF  THE  ERUPTION  OF  SOUFFRIER  MOUN- 
TAIN, ON  THURSDAY  NIGHT,  THE  SOTHof  APRIL,  1S12, 
IN  THE  ISLAND  OF  ST.  VINCENT. 

The  Souffrier  Mountain,  the  most  northerly  of  the  lofty 
chain  running  through  the  centre  of  this  island  and  the 
highest  of  the  whole,  as  computed  by  the  most  accurate 
survey  that  has  yet  been  taken,  h.id  for  some  time  past  in- 
dicated much  disquietude;  and  from  the  extraordinary  fre- 
quency and  violence  of  earthquakes,  which  are  calculated  to 
have  exceeded  two  hundred  within  the  last  year,  portended 
some  great  movement  or  eruption.  The  apprehension, 
however,  was  not  so  immediate  as  to  restrain  curiosity,  or 
to  prevent  repeated  visits  to  the  crater,  which  of  late  had 
been  more  numerous  than  at  any  former  period,  even  up 
to  Sunday  last,  the  26lh  of  April  ;  when  some  gentlemen 
ascended  it,  and  remained  there  tor  some  time.  Nothing 
unusual  was  then  remarked,  or  any  external  difference  ob- 
served, except  rather  a  stronger  emission  of  smoke  from 
the  interstices  of  the  conical  hill  at  the  bottom  of  the  cra- 
ter. To  those  who  have  not  visited  this  romantic  and  won- 
derful spot,  a  slight  description  of  it,  as  it  lately  stood,  is 
previously  necessary  and  indispensable  to  form  any  con- 
ception of  it,  and  to  the  better  understandmg  the  account 
which  follows  ;  for  no  one  living  can  expect  to  see  it  again 
in  the  perfection  and  beauty  in  which  it  was  on  Sunday, 
the  26ih  instant. 

About  i'OOO  feet  from  the  level  of  the  sea,  (calculating 
from  conjecture,)  on  the  south  side  of  the  mountain  and 
rather  more  than  two-thirds  of  its  height,  opens  a  circular 
chasm,  somewhat  exceeding  half  a  mile  in  diameter,  an4 
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between  4  and  500  feet  in  depth :  exactly  in  the  centre  of 
this  capacious  bowl  rose  a  conical  hill  about  260  or  300 
feet  in  height,  and  about  200  in  diameter,  richly  covered 
and  variegated  with  shrubs,  brushwood,  and  vines,  above 
half  way  up,  and  for  the  remainder  powdered  over  with  vir- 
gin sulphur  to  the  top.  From  the  fissures  in  the  cone  and 
interstices  of  the  rocks  a  thin  white  smoke  was  constantly 
emitted,  occasionally  tinged  with  a  slight  blueish  flame. 
The  preeipitous  sides  of  this  magnificent  amphitheatre  were 
fringed  with  various  evergreens  and  aromatic  shrubs,  flowers, 
and  many  alpine  plants.  On  the  north  and  south  sides  of 
the  base  of  the  cone  were  two  pieces  of  water,  one  perfectly 
pure  and  tasteless,  the  other  strongly  impregnated  with 
sulphur  and  alum.  This  lonely  and  beautiful  spot  was 
rendered  more  enchanting  by  the  singularly  melodious 
notes  of  a  bird,  an  inhabitant  of  these  upper  solitudes,  and 
altogether  unknown  to  the  other  parts  of  the  island  :  hence 
principally  called,  or  supposed  to  be,  invisible;  though  ii 
certainly  has  been  seen,  and  is  a  species  of  the  merle. 

A  century  had  now  elapsed  since  the  last  convulsion  of 
the  mountain,  or  since  any  other  elements  had  disturbed 
the  serenity  of  this  wilderness  than  those  which  are  common 
to  the  tropical  tempest.  It  apparently  slumbered  in 
primeval  solitude  and  tranquillity,  and  from  the  luxuriant 
vegetation  and  growth  of  the  forest,  which  covered  its  sides 
from  the  base  nearly  to  the  summit,  seemed  to  discoun- 
tenance the  fact,  and  falsify  the  records  of  the  ancient  vol- 
cano. Such  was  the  majestic,  peaceful  Souffrier  on  April 
the  'Jjih  ;  but  we  trod  on  *'  ignem  repositum  cineri  doloso," 
and  our  imaginary  safety  was  soon  to  be  confounded  by 
the  sudden  danger  of  devastation.  Just  as  the  plantation 
bells  rang  twelve  at  noon  on  Monday  the  27th,  an  abrupt 
and  dreadful  crash  from  the  mountain,  with  a  severe  con- 
cussion of  the  earth,  and  tremulous  noise  in  the  air,  alarmed 
all  around  it.  The  resurrection  of  this  fiery  furnace  was 
proclaimed  in  a  moment  by  a  vast  column  of  thick  black 
ropy  smoke,  like  that  of  an  immense  glass-house,  bursting 
forth  at  once  and  mounting  to  the  sky;  showering  down 
sand,  with  gritty  calcined  particles  of  earth  and  favilla 
mixed,  on  all  below.  This  driven  before  the  wind  towards 
Wallibon  and  Morne  Ronde,  darkened  the  air  like  a  cata- 
ract of  rain,  and  covered  the  ridges,  woods,  and  cane-pieces 
with  light  gray-coloured  ashes,  resembling  snow  when 
slightly  covered  by  dust.  As  the  eruption  increased,  this 
continual  shower  expanded,  destroying  every  appearance 
of  vegetation.  At  night  a  very  considerable  degree  of  ig- 
nition 
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nition  was  observed  on  the  lips  of  the  crater  j  but  it  is  not 
assisted  that  there  was  as  yet  any  visible  ascension  of 
flame.  The  same  awful  scene  presented  itself  on  Tues- 
day; the  fall  of  favilla  and  calcined  pebbles  still  increasing, 
and  the  cnnipact  pitchy  colunni  from  the  crater  rising  per- 
pendicularly to  an  immense  height,  with  a  noise  at  inter- 
vals like  the  muttering  of  distant  thunder.  On  Wednesday 
the  29th  all  these  menacing  symptoms  of  horror  and  com.- 
bustion  still  gathered  more  thick  and  terrific  for  miles 
around  the  dismal  and  half-obscured  mountain.  The  pro- 
digious column  shot  up  with  quicker  motion,  dilaring  as  it . 
rose  like  a  balloon.  The  sun  appeared  in  total  eclipse,  and 
shed  a  meridian  twilight  over  us,  that  aggravated  the  wintry 
gloom  of  the  scene  now  completely  powdered  over  with 
falling  particles.  It  was  evident  that  the  crisis  was  as  yet 
to  come — that  the  burning  fluid  was  struggling  for  a  vent, 
and  labouring  to  throw  ofl"  the  superincumbent  strata  and 
obstructions  which  suppressed  the  ignivomous  torrent. 
At  night,  it  was  manifest  that  it  had  greatly  disengaged  it- 
self from  its  burthen,  by  the  appearance  of  fire  flashing  now 
and  then,  flaking  above  the  mouth  of  the  crater. 

On  Thursday,  the  memorable  30th  of  April,  the  reflection 
of  the  rising  sun  on  this  majestic  body  of  curling  vapour 
was  sublime  beyond  imagination — any  comparison  of  the 
Glaciers,  of  the  Andes,  or  Cordilleras,  with  it,  can  but 
feebly  convey  an  idea  of  the  fleecy  whiteness  and  brilliancy 
of  this  awful  column  of  intermingled  and  wreathed  smoke 
and  clouds  :  it  afterwards  assumed  a  more  sulphureous  cast, 
like  what  we  call  thunder-clouds,  and  in  the  course  of  the 
day  a  ferruginous  and  sanguine  appearance,  with  much 
livelier  action  in  the  ascent,  a  more  extensive  dilatation,  as  if 
almost  freed  from  every  obstruction  : — after  noon,  the  noise 
was  incessant,  and  resembled  the  approach  of  thunder  still 
nearer  and  nearer,  with  a  vibration  that  affected  the  feelings 
and  hearing:  as  yet  there  was  no  convulsive  motion,  or  sen- 
sible earthquake  Terror  and  consternation  now  seized  all 
beholders.  The  Charraibs,  settled  at  Morne  Ronde,  at  the 
foot  of  the  Souffrier,  abandoned  their  houses,  with  their 
live  stock,  and  every  thing  they  possessed,  and  fled  preci- 
pitately towards  town.  The  negroes  became  confused, 
forsook  their  work,  looked  up  to  the  mountain,  and,  as  it 
shook,  trembled,  with  the  dread  of  what  they  could  neither 
understand  or  describe — the  birds  fell  to  the  ground,  over- 
powered with  showers  of  favilla,  unable  to  keep  themselves 
on  the  wing — the  cattle  were  starving  for  v.'ant  of  food,  as 
not  a  blade  of  grass  or  a  leaf  was  now  to  be  found —  the  sea 
was  much  discoloured,  but  in  no  wise  uncommonly  agi- 
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lated  ;  and  it  is  remarkable,  that  throughont  the  whole  of 
this  violent  disturbance  ot  ihe  earth  it  continued  quite 
passive,  and  did  not  at  any  tune  sympathize  wiih  tlie  agi- 
tation of  the  land  About  four  o'clock  P.  M.  the  noise 
became  more  alarmin<r,  and  just  before  sun-set  the  clouds 
reflected  a  bright  copj>er-col(mr,  suffused  with  fire.  Scarcely 
bad  the  day  closed,  when  the  flame  burst  at  length  pyrami- 
dally from  the  crater  through  the  mass  of  smoke;  the  roll- 
ing of  the  thunder  became  more  awful  and  deafening: 
electric  flashes  quickly  succeeded,  attended  with  loud  claps: 
and  now,  indeed,  the  burly  burly  began.  Those  only  who 
have  witnessed  such  a  sight  can  form  any  idea  of  the  mag- 
nificence and  variety  of  the  lightning  and  electric  flashes  ; 
gome  forked  zigzag  playing  across  the  perpendicular  co- 
lumn from  the  crater — others  shooting  upwards  from  the 
mouth  like  rocke's  of  the  most  dazzling  lustre — others  like 
shells  with  their  trailing  fuses  flying  in  dlflerent  parabolas, 
wiih  the  most  vivid  scintillations  from  the  dark  sangfline 
column,  which  now  seemed  inflexible,  and  immoveable  by 
the  wind.  Shortly  aft(r  7  P-  M.  the  mighty  caldron  was 
seen  to  simmer,  and  the  ebullition  of  lava  to  breakout  on 
the  N.W.  side.  This,  immediately  after  boiling  over  the 
orifice  and  flowing  a  shf)rt  way,  was  opposed  bv  the  ac-r 
clivity  of  a  higher  point  of  land,  over  which  it  was  im» 
pelied  by  the  immense  tide  of  liquefied  fire  that  drove  it  on, 
iporn  ing  the  figure  V  in  grand  illumination.  Sometimes, 
when  the  ebu!liti(Hi  slackened,  or  v^  as  insuflScient  to  urge  it 
over  the  obstructing  hill,  it  recoiled  back,  like  a  refluent 
billow  from  the  nnk,  and  then  again  rushed  forward  im- 
pelled by  fresh  supplies,  and  scaling  every  obstacle,  carry- 
ing rocks  and  woods  together,  in  its  course  down  the  slope 
of  the  mountain,  until  it  precipitated  itself  down  some  vast 
ravine,  concealed  from  our  sight  bv  the  intervening  ridges 
ot  Morne  Ronde.  Vast  globular  bodies  of  fire  were  seen 
projected  from  the  fiery  furnace,  and,  bursting,  fell  back 
into  it,  or  over  it,  on  the  surrounding  i)u>hes,  which  were 
instantly  set  in  flames.  About  four  hours  from  the  lava 
boiling  over  the  crater,  it  reached  the  sea,  as  we  could  ob- 
serve from  the  reflection  of  the  fire  and  ihe  electric  flashes 
attending  it.  About  half-past  one,  another  stream  of  lava 
was  seen  descending  to  the  eastward  towards  Rabacca.  The 
thundering  noise  uf  the  mountain,  and  the  vibration  of 
sound  that  had  been  so  formidable  hitherto,  now  mingled 
in  the  sullen  monotonous  roar  of  the  rolling  lava,  became 
so  terrible,  that  dismay  was  almost  turned  into  despair. 
At  this  time  the  first  earthquake  was  felt:  this  was  followed 
by  showers  of  cinders,  that  fell  with  the  hissing  noise  of 

hail 
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hail  during  two  hours.  At  three  o'clock,  a  rolling  on  the 
roof's  of  the  houses  indicated  a  fall  of  stones,  which  soon 
thickened,  and  at  length  descended  in  a  rain  of  inter- 
mingled fire,  that  threatened  at  once  the  fate  of  Pompeii 
or  Herculancum.  The  crackling  and  coruscations  from 
the  crater  at  this  period  exceeded  ail  that  had  yet  passed. 
The  eyes  were  struck  with  monuntary  blindness,  and  the 
ears  stunned  with  the  glonieration  of  sounds.  People 
sought  shelter  in  cellars,  under  rocks,  oV  any  where, — for 
every  where  was  nearly  the  same  ;  and  the  miserable  negroes 
flying  from  their  huts,  were  knocked  down  or  wounded, 
and  many  killed  in  the  open  air.  Several  houses  were  set 
on  fire.  The  estates  situated  in  the  immediate  vicinity 
seemed  doomed  to  destruction.  Had  the  stones  that  fell 
been  proportionally  heavy  to  their  size,  not  a  living  crea- 
ture could  have  escaped  without  death  :  these  having  un- 
dergone a  thorough  fusion,  they  were  divested  of  their  na- 
tural gravity,  and  fell  almost  as  light  as  pumex,  though  in 
some  places  as  large  as  a  man's  head.  This  dreadful  rain 
of  stones  and  fire  lasted  upwards  of  an  hour,  and  was  again 
succeeded  by  cinders  from  three  till  six  o'clock  in  the 
morning.  Earthquake  followed  earthquake  almost  mo- 
mentarily, or  rather  the  u  hole  of  this  part  of  the  island  was 
in  a  state  of  continued  oscillation  ; — not  agitated  by  shocks, 
vertical  or  horizontal ;  but  undulated  like  water  shaken  in 
a  bowl. 

The  break  of  day,  if  such  it  could  be  called,  was  trul)* 
terrific.  Darkness  was  only  visible  at  eight  o'clock,  and 
the  birth  of  May  dawned  like  the  day  of  judgement :  a 
chaotic  gloom  enveloped  the  mountain,  and  an  impenetra- 
ble haze  hung  over  the  sea,  with  black  sluggish  clouds  of 
a  sulphureous  cast.  The  whole  island  was  covered  with 
favilla,  cinders,  scoria,  and  broken  masses  of  volcanic  mat- 
ter. It  was  not  until  the  aiiernoon,  the  muttering  noise  of 
the  mountain  sunk  gradually  into  a  solemn  yet  suspicious 
silence.  Such  were  the  particulars  of  this  sublime  and 
tremendous  scene,  from  commencement  to  caiastrophe. 
To  describe  the  effects  is,  if  possible,  a  more  difficult  and 
truly  most  distressing  task. 

THt  LATE   PHENOMENON   AT   BARBADOES, 

PRIVATE    LETTER. 

"  Euttall's  t^iantation.  Parish  of  St.  George,  May  2,  181?. 

**  My  dear  Sir — 1  hasten  to  give  you  some  account  of 
a  most  awful  visitation  of  Providence  which  took  place  yes- 
terday in  this  neighbourhood,  ;iud  1  believe  generally 
throughout  ibis  isUnd. 

E  4  '^  Early 
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^^  Early  in  the  morning,  as  we  imagined  from  its  dark- 
ness, my  wife  requested  me  to  view  the  sky,  which  had  a 
very  odd  appearance.  Upon  looking  at  my  watch,  we  were 
very  much  surprised  to  find  it  was  so  late  as  half-past  six 
o'clock  A.  M.  which  neither  of  us  could  credit,  until,  on 
comparing  it  with  hers,  they  were  found  to  agree. 

**  In  ihe  north-east,  in  which  the  sun  ought  to  have  been 
seen,  as  it  had  been  up  three-quarters  of  an  hour,  a  very 
large  and  dense  cloud  (jf  ferruginous  colour,  and  at  no  great 
height  above  ilie  surface,  obscured  the  firmament,  but  in 
such  a  manner  that  the  trees  and  shrubs  in  the  garden,  and 
the  country  to  the  north  and  east  of  our  house,  presented  the 
same  lights  and  shadows  as  they  usually  do  when  the  moon 
is  sometimes  bright  and  sometimes  dark  in  alternation. 

'*  Another  cloud,  not  quite  so  dense,  of  a  dusky  blue  co- 
lour, and  about  the  same  height,  hung  over  the  edges  of  the 
whole  southern  horizon,  under  which  the  sky  appeared  of  a 
silvery  colour,  from  which  issued  a  very  shining  light,  by 
which  oi)jects  to  the  northward,  when  oitr  backs  were  turned 
to  the  I'ght,  were  seen  as  distinctly,  if  not  inore  so,  as  at 
noon-day;  while  objects  between  us  and  the  light  were 
scarcely  perceptible. 

"  Above  these  clouds,  and  in  every  other  part  of  the  sky 
which  was  not  occupied  by  the  ferruginous  clouds,  were 
other  clouds  of  a  whitish  gray  colour,  which  were  carried 
over  the  islands  with  great  velocity  from  the  north-east,  in 
which  direction  the  wind  blew  the  whole  day  with  very  little 
varianon  ;  although  luider  them  there  was  not  a  leaf  stirring, 
or  breath  of  air  moving. 

"  A  solenm  and  unusual  stillness  pervaded  every  place, 
now  and  then  interrupted  by  the  sound  of  negroes  at  work 
with  their  hoes,  which  the  surrounding  silence  seemed  to 
augment. 

"  Forcibly  struck  with  all  these  appearances,  I  could  not 
help  expressnig  to  Mrs.  D.  my  apprehensions  that  this  island 
was  aboui  to  be  visited  with  some  dreadful  commotion  ;  and 
as  our  house  was  on  the  acclivity  of  a  hill,  about  sixty  feet 
above  the  level  of  the  works,  at  which  our  friends  Mr.  and 
Mrs.  H.  resided,  I  thought  it  advisable  we  should  join  them  ; 
which  v\e  did  without  delay. 

**  By  the  time  we  reached  the  works  it  was  seven  o'clock; 
and  as  the  darkness  began  to  increase  considerably,  all  the 
negroes  were  recalled  from  the  fields,  and  ordered  to  their 
houses,  v\here  most  of  them  went  to  bed  with  much  indif- 
ference, considering  the  darkness  only  as  an  early  night. 
"  At  half- past  seven  o'clock  it  was  so  dark  that,  candles 

were 
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were  brought  in.  At  eight  o'clock  it  was  pitch  dark  in  the 
open  air ;  or,  in  other  words,  so  dark  that  we  could  not 
perceive  our  hands  when  held  up  before  our  faces  at  two 
feel  distance.  No  night  at  home  in  winter,  when  neither 
the  moon  nor  a  star  is  to  be  seen,  was  ever  more  sombre. 
This  darkness  continued  of  the  same  intenseness  until  25 
minutes  past  twelve  o'clock — ihat  is,  for  the  space  of  four 
hours  and  25  minutes,  at  which  tin>e  we  perceived  very  in- 
distinctly the  outlines  of  large  and  near  objects.  At  half- 
past  twelve  o'clock  we  distinguished  them  more  correctly ; 
from  which  period  the  light  increased  until  between  three 
and  four  o'clock  P.  M.  but  was  very  obscure. 
•  *'  From  the  time  at  which  I  got  up  in  the  morning  until 
we  went  to  bed  at  home  in  the  evening  at  eight  o'clock 
there  was  a  constant  fall  from  the  clouds  of  a  substance  in 
extremt  1y  tine  flakes,  which  when  first  gathered  from  our 
clothes  had  the  appearance  of  the  dust  of  wood-ashes  ;  but 
which,  when  suffered  to  accumulate,  assumed  the  resem- 
blance of  powdered  rotten-stone,  and  possessed  the  same 
quality  of  cleaning  brass. 

"  In  order  to  ascertain  the  quantity  which  had  fallen, 
Mr.  H.  last  night  took  up  that  which  lay  upon  a  foot  square, 
when  it  measured  three  pints,  somewhat  pressed  into  the 
measure,  and  weighed  one  pound  and  three-quarters. 

"  This  morning  another  square  foot,  where  the  surface 
was  hard  and  level,  gave,  in  five  eighths  and  one  half  of  an 
inch  in  depth,  three  pints  loosely  filled  up  in  measure,  and 
one  pound  seven  ounces  and  a  half  in  weight. 

"  Against  the  bottom  of  windows,  doors,  and  walls,  it 
was  considerably  deeper.  But  assuming  the  product  of  my 
experiment  as  the  medium  quantity  which  fell  on  a  foot 
square  throughout  the  island,  and  estimating  from  our  best 
maps  the  quantity  of  land  in  the  island  at  106,470  acres*, 
the  total  quantity  of  this  extraneous  substance  which  is 
now  on  its  surface,  independent  of  that  which  is  upon  the 
trees,  could  not  be  less  than  1,739,187,750  gallons,  wine 
measuref,  or  6,81 1,817^512  pounds  avoirdupois|. 

Acres.  Acres.  Acres. 


•  Christchurch  parish,  14,S  1 0 

St.  Philip 15-040 

St.  Michael 9,580 


St.  John  .  .  .  8,600  I  St.  Andrew .  .  8,780 
St.  James  ...  7.800  |  .St.  Peter  .  .  .  8>330 
St.  Thomas  .    8,500     St.  Lucy  .  .   .  8,725 

St.  George 10,795     St.  Joseph   .  .  6,010  [ 

f  106,470  acres  in  the  island,  multiphed  by  43,560  square  feet  in  one  acre, 

is  equal  to  4,637,833,200 square  feet,  multiphed  by  3  pints  per  foot,  is  equal  to 

13,913,499,600  pints,  divided  by  8  pints  in  a  gallon,  is  equal  to  1,739,187,450 

gallons,  wine  measure. 

\  4,637,833.200  square  feet  in   the  island,   muUipJied  by  1  lb.  per  inch, 

7i  c.  feet,  is  equalto  6,8n,817j5l2  Ibsvavoirdupoi*. 

"  The 
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*'  The  fall  of  this  substance  was  least  in  the  morning  and 
evening,  and  greatest  between  nine  and  twelve  o'clock. 
During  this  last  period,  when  any  of  us  went  out  into  the 
air,  we  perceived  a  smell  similar  to  that  which  arises  from 
water  thrown  upon  hot  embers — but  with  no  increase  of 
heat,  to  the  best  of  my  perception  :  on  the  contrary,  ac- 
cording to  my  own  sensations,  it  was  rather  colder  during 
the  continuance  of  this  pheenomenon  than  in  common. 

**  I  had  unluckily  left  my  ihermometer  behind  me,  and 
;d;d  not  get  it  until  one  o'clock  P.  M.  at  which  time  I  hung 
it  in  a  sallery  facing  the  south,  and  open  to  the  air,  when 
it  settled  at  77^,  and  coniinued  at  that  height  until  fiv6 
o'clock  in  the  afternoon,  after  which  I  forgot  To  examine  it. 

*'  All  those  who  ventured  out  with  lanterns  during  the 
<Jarkness  reported  they  had  heard  strange  noises  and  cries  in 
the  air;  but  as  they  also  added,  that  these  noises  and  cries 
had  followed  them,  and  that  objects  had  been  seen  or  felt 
flitting  pa-'t  them,  it  was  no  difficult  matter  to  convince 
most  of  them  that  these  sounds  arose  from  the  birds  and 
bats,  which  the  lights  they  carried  with  them  had  attracted. 
Many  animals,  which  had  been  loose  it  the  commencement 
of  the  darkness,  found  their  way  to  the  lights  in  the  houses, 
and  remained  at  the  house  during  the  continuance  of  the 
darkness. 

"Some  land  birds  flew  into  the  rooms  where  the  windows 
were  open,  and  some  few  sea  birds  were  known  from  their 
cries  to  be  hovering  about  the  buildings. 

*'  Afier  this  dismal  scene  had  continued  some  time,  my 
apprehensions  were  considerably  lessened,  by  bringing  to 
my  remembrance  the  account  of  the  younger  Plinv  of  the 
eruption  of  Vesuvius  ;  and  the  fact  mentioned  to  me  by 
yourself",  of  a  substance  similar  in  some  degree  to  what  has 
fallen  here,  having  been  gathered  of^' the  sails  of  a  ship,  at 
a  great  distance  from  any  known  land  ;  from  whence  I  be- 
gan to  hope,  that  as  no  cinders  had  made  their  appt-arance, 
the  phaenomenon,  which  was  alarming  us,  might  be  the  ef- 
fect of  so4ne  distant  volcanic  eruption,  and  not  the  fore- 
runner of  any  more  dreadful  visitation  than  thai  which  was 
existing  at  the  moment. 

"  This  idea  has  been  strengthened  by  the  following  cir- 
cumstances : 

**  About  one  (/clock  in  the  morning  Mr.  H and  se- 
veral others  on  the  plantation  heard  a  very  heavy  and  quick 
firing,  neither  as  mmute  iiuns  frt)m  a  ship  in  distress,  not  m 
continuance  as  from  ships  engaged,  but  in  peals  at  intervals, 
i'rom  the  southward.  The  same  firing  was  heaid  so  di- 
stinctly 
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Stinctly  in  town  and  its  vicinity,  but  in  a  westerly  or  north- 
westerly direction,  that  it  is  said  our  Governor,  who  is  also 
commander  of  the  forces  in  the  leeward  island,  repaired 
about  two  o'clock  to  the  garrison,  which  was  kept  underarms 
all  the  night,  from  a  surmise  that  Admiral  Sir  Francis  La- 
forey,  who  had  sailed  to  the  northward  the  evening  before 
at  sun-set  with  the  Dragon  and  a  lender  only,  hadtallen  in 
with  the  enemy's  fleet  of  four  sail  of  the  hne  and  four  fri*- 
gates,  which,  by  accounts  from  Madeira,  are  reported  to 
have  passed  that  island. 

''  As  nothing  has  transpired  this  forenoon  to  countenance 
either  the  supposition  of  an  engagement,  or  of  a  ship  hav- 
ing been  lost  last  night  off  our  coast,  it  is  very  possible,  and 
by  no  means  improbable,  that  the  noise  in  question  may 
have  proceeded  from  a  volcanic  eruption,  which,  without 
any  earthrjuake  having  been  perceptible  in  this  island,  may 
have  produced  those  phsenomena  which  I  have  attempted  to 
dehneate. 

*'  During  last  night  the  weather  has  been  rather  calm  than 
otherwise;  and  this  morning  the  appearance  of  the  coun- 
try resembles  the  land  m  the  neiohbourhood  of  the  river 
Nith,  near  its  entrance  into  the  Solway  frith,  when  it  has 
been  overflown  by  a  high  tide.  Many  shrubs  and  low  trees 
with  spreading  branches  have  been  split  by  the  weight  of  the 
substance  which  has  fallen  on  them,  and  the  sugar-ganes 
are  bent  down  to  the  ground. 

*'  On  removing  the  substance  from  the  surface,  the  grass 
continues  as  green  at  least  as  it  was  before,  without  any  ap- 
pearance of  being  scorched. 

**  The  thermometer  this  day,  when  placed  in  a  room  open 
to  the  air,  but  not  exposed  to  the  direct  or  reflected  rays  of 
the  sun,  has  varied  from  70  to  80,  which  is  three  degrees 
higher  than  it  was  yesterday  at  the  same  hour  of  the  day. 

**  Being  now  relieved  from  the  darkness  and  its  conco- 
mitant fears,  we  are  beginning  to  distress  ourselves  about  the 
effect  which  the  fallen  substance  is  likely  to  produce  on  the 
fertility  of  the  land  :  to  ascertain  which  with  as  little  delay 
as  possible,  my  father-in-law  and  I  have  this  morning  planted 
various  seeds,  useful  and  ornamental,  in  this  substance 
singly,  and  also  in  it  when  combined  with  different  propor- 
tions of  the  soil  ;  trusting  that  the  same  good  Providence, 
which  has  carried  us  in  safety  through  the  danger  of  yester- 
day, may  be  pleased  to  render  this  visitation  a  blessing  and 
not  a  curse  to  the  island. 

"  Lest  you  may  wish  to  ascertain  the  component  parts  of 
this  substance,  I  will  send  you  by  the  first  good  opportunity 

tho 
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the  portion  of  it  I  gathered  from  the  surface  of  a  foot  square, 
as  1  have  already  noticed,  and  in  the  interim  I  inclose  you 
a  few  grains. 

<'  Yours,  &:c." 

LECTURES. 

Mr.  Wilson  and  Mr.  Charles  Bell  will  in  future  deliver 
the  Lectures  on  Anatomy,  Physiology,  Pathology,  and 
Surgery,  conjointly,  at  the  Theatre  of  Anatomy,  Great 
Windmill-Sireet.  The  Lectures  are  so  arranged  that  the 
subjects  delivered  during  the  Autumnal  Course,  by  the  one, 
will,  in  the  Spring,  be  given  by  the  other.  Each  will, 
therefore,  during  the  Season  give  one  complete  Course  of 
Lectures. 

The  Museum  of  Windmill-street,  now  consisting  of  the 
united  Collections  of  Mr.  Wilson  and  Mr.  Bell,  may  b^ 
seen  by  Gentlemen  of  the  Profession  during  the  vacation 
months,  by  applying  to  Mr.  Bell,  34,  Soho-suare. 

LIST    OF   PATENTS    FOR    NEW    INVENTIONS. 

To  Leger  Didot,  late  of  Paris,  but  now  of  Two  Waters 
in  the  county  of  Hertford,  gentleman,  the  original  inventor 
of  certain  machines  for  making  wove  and  laid  paper,  who 
communicated  such  inventions  to  John  Gamble  and  Henry 
Fourdrinier,  and  who  is  the  foreigner  referred  to  in  the  se- 
veral patents  obtamed  by  them  in  April  1801,  and  July 
1806,  for  certain  further  improvements  upon  the  said  ma- 
chines for  making  both  wove  and  laid  paper. — 26th  Mav, 
]812. 

To  William  Hardcastle,  son  of  George  Hardcastle,  late 
of  Derby,  worsted  spinner,  deceased,  (in  consequence  of  a 
communication  made  to  him  by  his  said  lather  a  sort  time 
previous  to  his  death,)  for  an  improvement  on  cranes  to 
prevtnt  accidents  from  the  rapid  descent  of  heavy  bodies. 
— 26th  May. 

To  John  Scambler,  of  Birmingham,  needle  manufacturer, 
for  improvement  in  the  manufacturing  of  needles. — 2d  June. 

To  Leger  Didot,  of  Paildington,  in  thecounty  of  Middlesex, 
gent,  for  certain  improvements  in  the  method  or  means  of 
illuminating  apartments  and  other  places;  namely,  in  can- 
dlesticks to  be  used  with  candles  manufactured  in  the  usual 
manner,  or  otherwise;  and  in  candles  to  be  burned  with 
peculiar  advantages  in  candlesticks  so  improved;  and  also 
in  snuffers  to  be  used  with  such  candlesticks. — 2d  June. 

To  Henry  Thomas  Hardacre,  of  Gloucester  Place,  New 

Road, 
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Road,  Middlesex,  esq.  for  his  composition  to  prevent  to  a 
very  extensive  degree  tlie  effects  of  friction. — 6th  June. 

To  James, Lee,  of  Frizo  Water  House,  Enfield  Wash, 
Middlesex,  gentleman,  for  certain  new  methods  of  pre- 
paring hemp  and  flax  for  their  various  uses,  and  by  which 
also  other  vegetable  substances  may  be  rendered  applicable 
to  many  of  the  purposes  for  which  hemp  and  flax  are  used. 
— gih  June. 

To  James  Needham,  of  Islington,  corn  dealer,  for  certain 
additions  to  and  improvements  on  his  patent  portable  ap- 
paratus for  brewing  beer  from  malt  and  hops,  whereby  the 
same  can  be  applied  to  other  useful  purposes.  —9th  June. 

To  Benjamin  Black,  of  George  vStreet,  Grosvenor  Square, 
Middlesex,  carriage-lamp  maker,  for  various  improvements 
in  the  construction  of  coach,  chariot,  and  other  carriage 
lamps. — 23th  June. 

METEOROLOGY. 


Meteorological  Ohservations  made  at  Clapton  in  Hackney, 
from  June  21   to  July  20,    1812. 

June  21. — W.S.W. — S.W.  Hard  showers  with  fair  in- 
tervals, in  which  confused  cirrus,  cumulostratus,  &c.  were 
seen.     Fine  evening. 

Jane  ^^2. — S.W.  Fair  day;  cumulostratus  prevailed;  in 
the  evening  features  of  flimsy  ill-formed  cirrus,  and  cirro- 
cumulus  by  night. 

June '2d. — W.S.W.  Fair  day,  with  cumuli  'dnd  ctimulo- 
strati  petroid  and  mountainous ;  also  some  features  of  cir- 
rus, &c. 

June  ^4. —  W.S.W. — N.W.  Confused  cirrus  spread 
about  aloft;  cumuli  lower,  cumulostratus,  and  a  slight 
shower  about  noon  ;  many  nimbi  seen  above,  but  no  other 
fell  in  rain  hereabouts. 

Jane  '2.5. — Much  cloud  of  ragged  cumulostratus,  red- 
dened by  the  setting  sun  ;  cumulostratus,  &c.  and  very  cool  ; 
some  rain  had  fallen  during  the  night,  but  the  day  was  fair, 
with  petroid  cumuli,  &c. 

June  26. — N.E.  Rainy  and  windy  morning;  various 
currents  of  air  blew  together  about  noon,  followed  by  thun- 
der and  lightning;  the  rain  continued  nearly  all  day;  and 
the  night  was  cloudy,  cold,  and  damp,  with  N.  wind. 

June  27. — N.E.  Ciimulus,  curmdo stratus^  and  some  scat- 
tered cirrus,  with  heavy  clouds  covering  the  sky  by  night. 

Jufie '28. — N.E.  Showers;  petroid  cumulostrati,  scud, 
&c; ;  fair  night. 

June 
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June  29. — N.W.  Clear  morning  ;  cumuli^  and  some  ill- 
defined  cirri  in  the  day ;  rainy  appearances  at  night. 

June  30. — W.  Sky  for  the  most  part  clouded,  the  sun 
only  breaking  out  at  times.  Very  cool  and  winterlike  for 
the  time  ot  year. 

July  1 . — -W.  Cloudy  and  rainy  by  times,  and  very  cold. 

July  <2,. — W.  Cloudy,  with  some  rain  in  the  morning; 
the  day  became  fijie  with  rainy  features  of  rwTO?//z^5,cirrMS,  &c. 

Ji//// 3.  — W.N.W.  Cloudy  morning;  fair  day,  with 
slight  showers,  and  fine  evening ;  the  clouds  were  petroid 
curnidi  and  cumulostraliy  with  some  cirrus ,  cirrociimuluSy 
and  cirrostrutus  ;  in  the  evening  the  cirrocumulus  was  lofty, 
flimsy,  and  semiiransparent. 

July  4. — Clear  early,  then  petroid  cumuli,  with  fibrous 
and  brushlike  cirri  above  ;  cumulostratus  also  lormed,  and 
indeterminate  features  of  a  sort  of  cirrocumulus  very  large 
and  irregular;  clear  evening,  with  some  clouds  ;  wind  S. 

July  5. — Clouds  of  mixed  and  indeterminate  mod'fica^ 
tion,  followed  by  scattered  cirrus,  cumulus,  &c.  ;  wind 
S.  and  S.W. 

July  6. — N.W.  Flimsy  masses  of  cloud  early;  fair  day, 
with  fibrous  cirri  stretched  along  above  cumuli. 

July  7. — W.  Hot  day;  therm.  79®.  Features  of  c^Vrz/^, 
€um7uus,  and  cumulostratus  ;  the  under  surface  of  which 
had  often  a  wavy  appearance.  In  the  evening  the  lofty  and 
spread  masses  of  cloud  showed  a  tendency  to  cirrocumulus, 
with  liv^a  ?iubec7ilce,  such  as  I  have  frequently  noticed  on 
warm  evenings,  but  they  were  not  very  well  defined.  Some 
cirrocumuli  were  flocky  and  of  smaller  nuheculce. 

July  8  — S. — S.E.  Clear  morning;  tire  first  clouds  were 
flimsv;  cirri  passing  to  irregular  cirrocumuli,  aflerwaids 
cumuli  and  cumulosiruti  ;  very  clear  evening  again,  and  fine 
yellow  sunset.  Thermometer  in  shade  when  highest  73°. 
By  night  an  obscuration  of  the  stars'  light  occurred. 

July  9. — S.E. — E.  Cloudy  morning,  clear  day,  with 
cumuli;  fine  clear  evening,  and  yellow  colour  at  sunset. 
Therm.  73°;  like  yesterday. 

July  10. — Clear  hot  morning,  with  east  wind;  some 
lons"  and  light  masses  of  cloud  showed  a  tendency  to  cirro- 
cumulus,  afterward  cumuli  and  cumulostruti.  The  wind  be- 
came north-east  in  the  afternoon,  got  high,  and  blew  over 
clouds  which  obscured  the  sky.  I  observed  that  the  cumuli 
in  the  fine  part  of  the  day  were  hazy  and  ill-defined. 

July  I  i. — Clear  early,  then  clouded,  and  somewhat  hazy; 
it  cleared  again,  and  various  small  cumuli  prevailed ;  wind 
still  N.E. 

July 
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July  12. — N.  Cumidostiatusm  the  morning,  with  nim- 
bification,  afterwards  fair,  cumuli  and  ciimulos trait,  with  a 
disposition  above  to  cirrocumulus.  By  sun-^et  the  under 
surface  of  a  mass  of  a  kind  (Acumulostratus  refracted  a  rich 
crimson  light,  from  which  hiing  golden  dependent  fringes; 
the  sky  beneath  of  a  fine  yellow  ;  clear  and  cool  night. 

July  13. — N.E.  Clear  early,  then  cumuli  formed;  small 
and  Beecy  specks  by  degrees  l)ccame  larger;  neighbouring 
ones  were  lost,  and  the  c//?7z?^/i  became  large,  but  ill -defined; 
some  higher  masses  of  cirrostraius  and  cirrocumulus  ill- 
defined. 

July  14. — In  the  morning  I  saw  cumulvstrati  below  cir- 
Tocurnuius ;  wind  S.  E.  In  the  afternoon  a  nimbus  came 
up  from  W.N.W.,  after  which  the  wind  blew  from  that 
quarter;  clear  night. 

July  13. — Cumuli^  with  fibrous  cirri  higher  up;  they 
ramified  in  various  directions;  those  which  appeared  the 
lowest  were  more  comoid,  and  some  extended  their  fibres 
in  everv  direction  ;  air  dry,  and  wind  W.N.W.  Towards 
evening  the  cirri  became  more  confused,  passed  to  cirro- 
cumuluSf  and  in  some  places  to  cirrostratus,  through  which 
the  moon  appeared  obscurely,  and  predicted  rain;  but  the 
niiiht  became  tolerably  fair;  wind  westerly. 

J?/,/y  16. — Clouds  followed  by  small  rain,  which  held  up 
after  noon,  and  the  evening  was  fair;  wind  S. 

July  17. — Wind  S.  and  S.  E.  ;  warm  day ;  atmosphere 
rather  misty,  with  clouds  in  different  stations,  and  ill-de- 
fined cumulosiratus ;  fleecy  cumulus;  and  in  the  upper  re- 
gions a  tendtncy  to  cirrocumulus ;  upper  current  of  air  by 
passing  clouds  from  the  north  at  6j  p.m. 

July  18. — Fair  hot  day;  cirrus  continued  forming  aloft, 
of  nimbiform  appearance;  in  the  evening  it  approached  to 
the  nature  of  cirrostratus,  and  exhibited  itself  in  fine 
streaks,  like  the  grain  of  polished  wood,  and  in  rows  like 
the  mackerel  back  feature  well  known  by  that  name.  C«- 
muli  occasionally  thickening  into  ahnost  cumiUostratus 
also  prevailed;  some  tendency  also  appeared  to  cirrocumulus^ 
Wind  westerly. 

July  \Q. — Cloudy  morning;  cumulostrotus  beneath  a 
veil  of  cloud.     Showers  in  the  evening.     W. 

July  20. — Showers;  some  of  them  accompanied  by  high 
wind  and  thunder ;  in  the  clear  intervals  confused  and  irre- 
gular cirrus  and  cirroaimulus,  with  cumuli,  scud,  Sec.  Wind 
westerly. 

Clapton,  July  22.  1812.  ThOMAS  ForstER. 

METEORO- 


«0 


Meteorology, 


meteorological  table, 
By   Mr.  Carv,  of  the  Strand, 

For  July  1312. 
Thermometer. 


Days  of 

Month. 

c 

g 

"4. 

Heit^ht  of 

the  BaiOin. 

Inches. 

1-21 
III 

Weather. 

June  27 

54 

62° 

52° 

29*80 

36 

Fair 

28 

50 

58 

49 

•85 

40 

Fair 

29 

54 

70 

55 

30-07 

46 

Fair 

30 

60 

70 

56 

29-89 

£4 

Showery 

July  1 

58 

62 

57 

•62 

0 

Rain 

2 

59 

60 

55 

'70 

46 

Showery 

3 

54 

59 

49 

•89 

47 

Fair 

4 

52 

60 

55 

30-02 

40 

Showery 

5 

56 

62 

53 

•01 

36 

Showery 

6 

61 

66 

56 

•20 

60 

Fair 

7 

58 

73 

59 

•30 

73 

Fair 

8 

60 

72 

55 

•35 

68 

Fair 

9 

57 

73 

60 

•32 

81 

Fair 

10 

64 

70 

57 

•33 

66 

Fair 

11 

60 

68 

5S 

•36 

64 

Fair 

12 

59 

65 

52 

•14 

45 

Fair 

13 

54 

6^^ 

58 

•15 

70 

Fair 

14 

60 

65 

50 

•17 

66 

Fair 

15 

55 

68 

58 

•12 

88 

Fair 

16 

58 

66 

60 

29-92 

0 

Rain 

17 

62 

68 

60 

30  00 

56 

Cloudy 

18 

QQ 

76 

63 

•03 

62 

Fair 

19    64 

66 

62 

29*80 

23 

Rain 

20    64 

66 

60 

•70 

29 

Stormy 

2J 

60 

69 

56 

•90 

60 

Fair 

22 

60 

67 

5<2 

•98 

30 

Stormy 

23 

5b 

68 

56 

•92 

57 

Fair 

24 

5Q 

65 

62 

'15 

0 

Rain 

25 

65 

69 

60 

•74 

39 

Fair 

26 

64 

70 

61 

•75 

70 

Fair 

N.  B.  The  Barometer's  height  is  taken  at  one  o'clock. 
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XV  f.  Description  of  a  new  Thrashivg  Machine.     By 
RiCHAKD  Tawney,  Esq, 

To  Mr.  Tilloch. 

Sir,  It  having  been  long  thought  in  this  part  of  the 
kingdom  a  desideratum  to  unite  in  a  thrashing  machine  with 
a  small  power  the  qualities  of  clean  and  good  work  ;  the 
following  description,  accompanied  by  a  drawing  of  one 
which  a  short  time  since  I  had  made  for  my  own  use,  and 
which  most  effectually  answers  the  purpose,  will,  perhaps, 
be  not  unworthy  a  place  in  the  Philosophical  Magazine. 

I  was  induced  to  the  attempt  by  observing  that  in  every 
machine  in  this  neighbourhood,  both  fixed  and  portable, 
a  very  large  portion  of  the  power  was  lost  by  friction, 
seldom  less  than  half,  and  wished  to  try  what  could  be  ef- 
fected by  a  machine  constructed  with  a  view  to  reduce  the 
friciion  as  much  as  possible. 

The  drawing  presents  an  elevation  and  section  of  a  ma- 
chine to  be  worked  by  two  men,  with  each  a  winch  upon 
the  axis  of  a  wheel  (which,  as  they  could  not  be  well  shown 
in  a  geometrical  view,  are  purposely  omitted)  turning  by 
a  small  rope  a  pulley  fixed  upon  the  axis  of  the  drum. 

It  will  be  seen  that  the  wheel  is  hung  upon  friction  rollers, 
and  it  was  my  intention  to  have  put  rollers  to  the  drum  axis 
as  well  J  but  as  these  were  found  to  enhance  the  price,  and 
thereby  defeat  the  general  utility  of  the  plan,  the  latter 
were  omitted,  and  the  friction  kept  down  by  making  the 
brasses  and  axis  as  perfect  and  as  small  as  they  well  could 
be  with  safety. 

It  should  be  mentioned  that  the  drum,  rollers,  and  plates, 
are  upon  the  principle  of  the  machines  made  by  a  Mr. 
Wilson,  of  Leicester,  which  for  quantity  and  goodness  of 
work  are  the  best  of  a  great  number  that  I  have  seen.  In 
these  machines,  as  will  be  observed  in  the  section,  the 
feed  rollers  are  placed  horizontally,  and  they  are  fed  by 
laying  the  corn  upon  a  board  inclining  to  them  from  the 
lop.  One  roller  is  turned  by  a  small  strap  from  the  drum 
axis ;  and  as  the  two  are  made  to  touch  by  a  thin  well 
turned  iron  wheel  or  flanch  at  each  end,  the  other  roller  is 
moved  by  friction. — Lest  this  should  be  thought  strange 
in  a  machine  purposely  made  to  avoid  friction,  it  must  be 
remembered  that,  as  the  wheels  are  small,  the  points  of  con- 
tact are  trifling,  and  that  there  are  no  other  means  of  ob- 
taining an  equable  motion  so  good. 
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The  axis  of  the  second  roller  is  hung  at  each  end  upon  a 
pivot,  so  that  when  the  feed  is  too  great  the  roller  will 
open,  and  be  brought  back  again  by  a  weight  suspended  at 
the  end  of  a  small  lever. 

The  drum  is  made  open,  and  the  beaters  fixed  upon  a 
rinj>  at  each  end. 

My  machine  is  greatly  improved  by  giving  the  drum  (as 
well  as  the  large  uheel)  a  fly  motion.  The  rintrs  are  made 
thin  and  light  of  wood,  and  Uie  beaters  of  bar  iron.  The 
more  simple  way  perhaps  would  be  to  make  the  rings  of 
cast  iron,  and  throw  the  weight  to  the  rim. 

The  leadmg  feature  of  Mr.  Wilson's  machine  is  the 
situation  of  the  parallel  ribbed  plates  against  which  the 
corn  is  beaten  or  rubbed.  Compared  with  other  machines, 
they  may  be  said  to  be  dividetl  :  one  part  is  fixed  upon  the 
levers  which  carry  the  feed  rollers,  the  distance  of  which  is 
regulated  by  a  screw  through  the  top  of  the  frame ; — the 
other  is  fixed  in  the  frame  which  curries  the  iron  grating, 
and  with  that  the  distance  is  regulated  by  a  screw  at  each 
corner. 

It  will  be  seen  that  the  straw  after  passing  the  first  p!ate 
may  take  a  different  direction  before  it  enters  upon  the  se- 
cond plate  and  grating,  and  to  this  circumstance  I  think  is 
to  be  attributed  the  machine's  superior  work.  By  placing 
the  feed  rollers  so  far  from  the  ribbed  plate,  and  beaters, 
the  straw  is  not  at  all  broken,  but  will  admit  of  being  tied 
up  in  boltings,  as  well  as  if  thrai^hed  by  the  flail. 

The  great  wheel  of  this  machine  is  six  feet  six  inches 
diameter — to  avoid  resistance  from  the  air,  it  is  but  two 
inches  in  thicknesS;  and  the  spokes  are  made  elliptical.  To 
give  it  a  flv  motion,  fifty-six  pounds  of  cast  iron  are  added 
to  the  ends  of  the  spokes,  as  described  in  the  elevation. 
This  weight  is  sufficient  to  lead  the  men  on,  so  that  the 
diflScuhy  is  not  to  keep  them  up  lo  a  certain  number  of 
revolutions  per  minute,  but  lo  dissuade  them  from  doing 
too  much. 

The  pulley  hitherto  worked  upon  the  drum  has  been 
either  one-eighth  or  one-tenih  the  diameter  of  the  wheel  j 
and  as  in  working  the  former  is  ljo:hter,  I  find  the  velocity 
of  the  hand  increased  ni  proportion.  The  minimum  ve- 
locity of  the  hand  is  forty  revolutions  per  minute,  and  this 
carries  the  drum  through  a  greater  space  than  that  of  any 
ordinary  machine  of  two  or  four  horse  power. 

The  winches  at  first  were  made  to  describe  a  cirrle  of 
thirty-six,  but  were  subsequently  shortened  to  one  of  thirty 
inches  diameter. 

The 
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The  rope  is  of  the  best  tarred  kind  one  inch  and  a  half  ia 
circumference,  and  spHccd  together. 

The  carriages  of  the  wheel  are  each  fixed  to  the  frame 
by  two  screw  pins,  and  the  variation  ol  the  rope  is  re- 
medied by  slackening  of  the  nuts. 

What  this  machine  will  thrash  when  corn  yields  well, 
I  am  not  prepared  to  say. 

It  ha^^  been  tried  with  the  worst  of  every  sort  of  grain, 
and  thrashed  it  perfectly  clean. 

With  the  labour  of  two  men,  and  that  about  the  same 
as  when  using  the  flail,  it  thrashed  of  the  la.si  season  from 
thirty  to  thirty-six  bushels  (eight  and  half  gallon  measure) 
of  wheat  per  day,  whicli  will  warrant  an  expectation  of 
considerably  more  in  a  good  yielding  year. 

In  the  late  wet  spring  1  found  it  exceedingly  useful  to 
employ  my  men  on  those  days  when  nothing  out  of  doors 
could  be  done ;  and  although  with  a  winch  it  may  be  not 
quite  applicable  to  the  cp.se  of  every  large  farmer,  still  I 
am  persuaded  a  considerable  part  of  the  farming  interest 
will  find  it  of  real  advantage  as  an  auxiliary,  if  not  a  prin- 
cipal machine,  and  to  the  small  occupier  I  can  recommend 
it  as  the  most  effective  hand  machine  yet  in  use. 
I  am,  sir. 

Your  most  obedient  servant, 

Dunchurch  Lodge,  May  2,  1812.  -  RiCHARD  TaWNEY. 


XVI  [.  y^n  Account  of  some  Experiments  on  the  ComUnations 
of  different  Metals  and  Chlorine,  &'c.  By  John  Davy, 
Esq.  Communicated  by  Sir  Humphry  Davy,  Knt, 
LL.D.  Sec.  R,S. 

[Continued  from  p.  1 2.] 

3.  On  the  Combinations  of  Iron  and  Chlorine, 

As  there  are  two  oxides  of  iron,  so  there  are  also  two 
distinct  combinations  of  this  metal  and  chlorine.  One 
may  be  directly  formed  by  the  combusiion  of  iron  wire  in 
chlorine  gas;  it  is  that  volatile  comoound  described  by  Sir 
Humphry  Davy  in  his  last  Bakerian  Lecture,  which  con- 
denses after  sublimation  in  the  form  of  small  brilliant  iri- 
descent plates.  The  other,  I  find,  may  be  procured  by 
heating  to  redness,  in  a  glass  tube  with  a  very  small  orifice,- 
the  residue  which  is  obtained  by  evaporating  to  dryness  the 
green  muriat  of  iron  ;  it  is  a  fixed  substance  requiring  a  red 
heat  for  its  fusion;  it  is  of  a  grayish  but  variegated  colour, 
F2    '  oi 
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of  a  metallic  splendour,  and  of  a  lamellar  texture.  As  it 
absorbs  chlorine  when  heated  in  this  ijas,  and  becomes  en- 
tirely converted  into  the  volatile  compound,  and  as  the  vo- 
latile compound  may  likewise  be  obtamcd  by  heating,  in  a 
glass  tube  nearly  closed,  the  residue  from  the  evaporation 
of  the  red  muriat,itis  evident  that  the  fixed  compound  con- 
tains less  chlorine  than  the  volatile,  and  that  the  former, 
consequently,  may  be  called  ferrane,  and  the  latter  ferranea. 

Fcrrane  dissolves  in  water,  and  forms  the  green  muriat 
of  iron ;  but  the  solution  of  the  whole  substance  is  not 
complete.  There  is  always  left  a  small  and  variable  quan- 
tity of  black  oxide,  which  may  be  considered,  on  account 
of  its  variability,  in  a  state  of  mechanical  mixture,  rather 
than  of  chemical  union  with  the  ferrane. 

Ferranea  is  entirely  soluble  in  water.  The  solution  is 
identical  with  the  red  muriat  of  iron. 

The  analysis  of  both  these  compounds  is  easily  effected 
by  means  of  nitrat  of  silver. 

Fifty  grains  of  ferrane  were  put  into  water:  the  insolu- 
ble residue  separated  from  the  solution  by  decantation; 
washed,  dried,  and  heated  to  redness  for  a  minute,  pre- 
viously moistened  with  oil,  weighed  3  grains,  and  was  in 
the  state  of  the  black  oxide,  being  attracted  by  tlie  magnet. 
The  solution  entire,  precipitated  by  nitrat  of  silver,  afforded 
102-5  grains  of  dried  horn  silver,  which  indicating  25' 1125 
grains  of  chlorine,  the  proportion  of  iron,  omitting  the 
3  grains  of  oxide,  appears  to  be  21  "8675.  And  hence  100 
of  ferrane  seem  to  consist  of 

53-43  chlorine 
46-57  iron 
"loo*  00 

Ferranea  is  not  easily  obtained  in  considerable  quantities, 
I  have  been  obliged  in  consequence  to  operate  upon  sirjall 
portions.  The  subject  of  analysis  was  procured  by  sub- 
limation from  the  residue  by  evaporation  of  the  red  muriat. 
20  grains  of  this,  in  brilliant  scales,  were  weighed  in  water. 
The  solution,  precipitated  by  nitrat  of  silver,  yielded  53 
grains  of  dried  horn  silver.  Hence  100  of  ferranea  appear 
to  consist  ctf 

64*9  chlorine 
35  1  iron 

7oo-o 

4.  On  the  Comlhialions  of  Chlorine  with  Manga?iese,  Lead, 
Zinc,  Arsenic,  Anttinony,  and  Bismuth. 

I  Ivave  attempted,  by  several  methods,  to  obtain  more 

than 
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thvHn  one  combination  of  these  different  metals  and  chlorine, 
but  without  success. 

I  have  procured  a  compound  of  manganese  and  chlorine, 
by  evaporating  to  dryness  the  white  muriat  of  this  meial, 
and  heating  to  redness  the  residue  in  a  glass  tube,  having 
only  a  very  small  orifice.  Muriatic  acid  vapour  vias  pro- 
duced, and  a  iixed  compound  remained,  which  required  a 
red  heat  for  its  fnsion,  and  was  not  altered  by  the  st-ongest 
heat  that  could  be  given  to  it  in  the  glass  tube ;  but  was 
rapidly  decomposed  when  heated  in  an  open  vesstl,  muriatic 
acid  fumes  being  evolved,  and  oxide  of  manganese  formed, 
which  was  black  or  red,  according  to  the  intensity  of  the 
heat  applied.  The  compound  of  manganese  and  chlorine 
is  a  very  beautiful  substance,  it  is  of  great  brilliancy,  ge- 
nerally of  a  pure  delicate  light  pink  colour,  and  of  a  lanullar 
texture  consisting  oF  broad  thin  plates. 

There  is  not  much  difficuhy  in  obtaining  this  compound 
pure.  Iron,  with  which  manganese  is  commonly  con- 
taminated, may  be  separated  by  two  or  three  repetitions  of 
the  solution  of  the  compound  in  water,  the  evaporation  to  . 
dryness  of  the  clear  filtered  muriat,  and  fusi(m  of  the  re- 
sidue procured  by  evaporation.  Indeed,  I  think  this  a 
good  general  mcihod  for  purifying  manganese  from  iron. 
One  of  the  combinaticms  of  the  latter  metal  and  chlorine 
being  volatile,  heat  must  separate  it  from  the  compound  of 
manganese.  And  I  have  thus  obtained  it  so  free  from  iron, 
that  triple  prussiat  ot  potash  added  to  its  solution  \n  water 
gave  merely  a  white  precipitate  without  the  slightest  tint  of 
bine. 

This  compound  deliquesces  when  exposed  to  the  atmo- 
sphere, and  is  converted  into  the  white  muriat.  Like  fer- 
rane,  it  affords  a  trifling  residue  when  heated  with  water. 
The  residue  is  oxide  of  manganese,  white  at  first,  but  soon 
becoming  red,  and  even  black;  it  varies  in  quaniity,  ac- 
cording to  the  exclusion  of  air  in  the  formation  of  the 
conibination. 

Fifty  grains  of  the  compound  dissolved  in  water,  with 
the  exception  of  one  grain  ;  this  residue  was  separated  by 
decantation  of  the  fluid,  washid,  dried,  and  htated  to  red- 
ness, it  was  in  the  state, ot  black  oxide.  The  colourless 
solution  was  precipitated  by  nirrat  of  silver.  The  horn 
silverf  >rmed,  when  dried, 'Aas  equal  to  lOS  grains.  Hence, 
omittaig  the  one  grain  of  mixed  oxide,  100  of  this  com- 
pound appear  to  consist  of 

54  chlorine 
46  manganese 
Too~  The 
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The  horn  lead  that  I  have  analysed  was  made  by  the  de- 
composition of  the  nitrat  of  lead  by  muriatic  acid,  and  it 
was  well  washed,  dried,  and  fused  in  a  glass  lube  with  a 
small  orifice.  The  strongest  red  heat  that  I  cotdd  apply  to 
it,  under  these  circumstances,  did  not  occasion  its  sublima- 
tion . 

Fifty  grains  of  it  that  had  been  fused  were  dissolved  in 
water.  This  solution,  heated  with  nitrat  of  silver,  afforded 
5'2'Q5  grains  of  dry  horn  silver.  Hence  100  of  horn  lead 
appear  to  be  composed  of 

25*78  chlorine 

74-2(2  lead 


10000 

As  this  compound,  when  decomposed  by  an  alkali,  ^af- 
fords the  protoxide  of  lead,  it  may  be  called  plumbane. 

The  butter  of  zinc  I  have  examined  was  obtained  by 
evaporating  to  dryness  the  rauriat  of  this  metal,  and  by 
heating  to  redness  the  residue  in  a  glass  tube.  This  com- 
pound is  not  volatile  at  a  strong  red  heat  in  a  close  vessel,  it 
fiises  before  it  acquires  a  dull  red  heat,  and  on  cooling  it 
goes  through  several  degrees  of  consistency,  being  viscid 
before  it  becomes  solid. 

This  compound,  when  heated  with  water,  affords  a  small 
residue  of  oxide  of  zinc,  which,  as  in  the  preceding  in- 
stances, may  be  considered  as  in  the  state  of  mechanical 
mixture. 

In  consequence  of  its  powerful  attraction  for  water,  it  is 
a  very  deliquescent  substance  ;  on  this  account  it  is  neces- 
sary to  weigh  it  in  water  to  avoid  error.  49*5  grains  of  it 
thus  weighed,  dissolved  entirely  in  water,  with  the  ex- 
ception of  one  grain  of  oxide  of  zinc,  which  was  separated 
by  decantation  and  dned  and  ignited,  and  its  quantity  as- 
certained to  be  as  stated.  The  solution  precipitated  by 
nitrat  of  silver  afforded  99  grains  of  dried  horn  silver. 
Hence,  excluding  the  one  grain  of  oxide,  100  of  butter  of 
zinc  seem  to  consist  of 

50  chlorine 
50  zinc 

100 

This  compound  may  be  called  zincane. 

A  compound  of  chlorme  and  arsenic  has  been  long 
known,  bearing  the  name  of  the  fuming  liquor  of  arsenic. 
It  may  be  formed  in  several  ways ;  by  the  combustion  of 
arsenic  in  chlorme  gas,  by  heating  in  a  retort  a  mixture  of 
!"'-^*'  arsenic 
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arsenic  and  corrosive  sublimate,  or  of  arsenic  and  calomel, 
and  by  ihe  distiliaiion  of  niuriat  of  arsenic  with  concen- 
trated suiphunc  acid.  The  old  method  by  means  of  cor- 
rosive sublimate  appears  best  arlapted  for  procuring  it  in  a 
pure  state.  About  six  parts  of  corrosive  sublimate  to  one 
of  arsenic  are,  J  Hi  d,  jiroper  proi)orti()ns.  'i  he  mixture 
of  the  two  substances  shou'd  be  intimate,  and  the  heat  ap- 
plied to  the  retort  tor  the  distillation  of  the  fuming  liquor, 
gentle.  When  the  liquor  was  not  colourless  at  first,  1  have 
pun  tied  it  by  a  second  distillation. 

The  fuming  liquor  of  arsenic,  it  is  well  known,  is  de- 
composed by  water.  The  precipitate  produced  appears  to 
be  merely  white  oxide  of  arsenic  ;  for,  independent  of  other 
circumstances,  it  does  not  atford  the  fuming  liquor  when 
heated  with  strong  sulphuric  acid. 

The  fuming  liquor,  when  gently  heated,  dissolves  phos- 
phorus, but  i;  retain^  on  cooling  ordy  a  very  small  portion 
of  this  substance.  The  warm  solution  is  not  luminous  in 
the  dark. 

The  fuming  liquor  also,  when  warm,  readily  dissolves 
sulphur;  indeed  sulphur  fused  in  the  liquor  seems  capable 
of  combining  or  of  mixing  with  it  in  all  proportions;  but 
on  cooling  the  greatest  part  of  the  sulphur  is  deposited,  and 
assumes  a  fine  crystalline  appearance;  the  form  of  the 
crystals  was  apparently  the  octahedron.  This  deposition 
seems  to  be  merely  sulphur  with  a  little  of  the  fuming 
liquor  between  the  interstices  of  the  crystals  ;  for  the  crystals 
bear  washing,  and  become  tasit^less  superficially,  but  re- 
main still  acid  internally,  where  the  water  has  not  pene- 
trated. 

It  likewise  dissolves  resin.  That  which  was  called  rosin 
was  the  subject  of  exj^eriment.  The  S(dution  was  of  a 
blueish  green  colour  ;  but  wnen  oenllv  heated  it  became 
brown,  and  remained  so  on  cooling.  The  portion  of  rt.sin 
the  fuming  liquor  is  capable  of  taking  up  is  very  consider- 
able; when  the  resin  was  added  in  excess,  a  viscid  mixture 
was  formed.  The  resinous  solution  was  decomposed  by 
water,  and  the  resin  was  separated  apj)arently  unalterea 
mixed  with  v\  hite  arsenic. 

The  finning  liquor  is  capable  of  combining  w'th  oil  of 
turpentine  and  with  oiive  oil.  When  the  mixture  was 
made  with  either  of  these  oils,  there  uas  a  considerable 
elevation  of  temperature,  and  a  homogeneous  col  uirless 
fluid  was  in  each  instance  obtained. 

\\\  these  and  some  other  prf)pcrties,  the  fuming  liquor  of 

^senic  is  analogous  to  the  fumiiig  compounds  of  chlorine 

i"'  4  and 
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and  sulphur,  and  chlorine  and  phosphorus ;  nhese,  too, 
having  the  power  of  dissolving  sulphcir,  and  phosphorus, 
and  resin,  and  of  entering  into  union  with  the  fixed  and 
volatile  oils. 

It  is  difficult  to  ascertain  the  proportion  of  the  consti- 
tuent parts  of  this  compound  by  the  ordinary  modes  of 
analysis.  I  have  chosen  therefore  a  synthetical  method  in 
preference ;  and  from  repeated  experiments  I  find  that  two 
grains  of  ar»enic  require  for  complete  conversion  into  the 
fuming  liquor,  four  cubic  inches  exactly  of  chlorine  gas. 

The  experiments  were  thus  conducted:  the  arsenic  in 
one  piece  was  put  into  a  small  glass  retort  having  a  stop- 
cock, the  retort  was  exhausted,  and  a  known  volume  of 
chlorine  gas  was  admitted  from  a  graduated  receiver  by 
means  of  other  stop-cocks,  and  the  absorption  of  chlorine, 
after  the  entire  conversion  of  the  metal  into  the  fuming 
liquor,  was  considered  as  the  proportion  condensed  by  the- 
arsenic. 

Now,  since  100  cubic  inches  of  chlorine  gas  weigh  just 
76*5  grains,  two  grains  of  arsenic  combine  with  3*06  grain? 
of  chlorine,   the  weight  of  four  cubic  inches  of  the  gas. 
Hence  100  of  the  fuming  liquor  appear  to  consist  of 
60-48  chlorine 
39'52  arsenic 


100-00 

As  the  fuming  liquor  gives  the  white  oxide  when  decom- 
posed by  water,  arsenicane  may  be  substituted  for  its  old 
name. 

The  butter  of  antimony  is  a  well  known  substance. 
That  which  I  have  examined  wa*  obtained  by  heating  to- 
gether corrosive  sublimate  and  antimony,  or  antimony  and 
calomel ;  and  was  aVways  purified  by  a  second  distillation 
at  a  low  temperature.  The  best  proportion  of  corrosive 
sublimate  and  the  metal  for  making  the  compound,  I  have 
found  to  be  2j  parts  of  the  former  To  one  part  of  the  latter. 

The  butter  of  antimony,  like  arsenicane,  is  capable,  \yhen 
rendered  fluid  by  heat,  of  dissolving  resin  and  sulphur,  and 
of  combining  with  the  fixed  and  volatile  oils.  It  affects 
the  oil  of  turpentine  very  like  the  liquor  of  Libavlus;  the 
action  is  considerable,  much  heat  is  produced,  and  the  oil 
is  rendered  brown. 

When  the  butter  of  antimony  is  decomposed  bv  a  suffi- 
ciently large  quantity  of  the  hydrosul{)huret  of  potash,  that 
compound  is  formed  which  is  commonly  cidied  the  golden 
sulphur  of  antimony,  and  which  when  decomposed  by  heat 

i  have 
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J  have  found  to  afford  merely  water  and  siilphuret  of  anti- 
mony *. 

To  ascertain  the  proportion  of  antimony  in  the  butter  of 
antimony  6o-5  grains  of  this  substance  colourless  and  cry- 
stallized, weighed  in  water,  were  heated  in  a  solution  of 
hydrosulphuret  of  potash.  The  whole  of  the  antimony 
was  dissolved,  and  the  hydrosulphuret  of  potash  being  in 
excess,  there  w^s  no  precipitation  on  cooling.  The  solu- 
tion was  decomposed  by  muriatic  acid,  and  the  golden 
sulphur  thus  thrown  down  was  collected  on  a  filter,  well 
washed  and  dried ;  heated  slowly  to  redness  in  a  glass  tube, 
steam  in  plenty  was  disengaged  with  very  slight  traces  of 
sulphur,  and  sulphuret  of  antimony  remained,  which  fused 
into  one  mass  weighed  45  grains.  According  to  the  ex- 
periments of  Proust,  which  I  have  repeated  with  the  same 
result,  sulphuret  of  antimony  contains  74*1  per  cent,  of 
metal.  Hence  45  2;rains  of  sulphuret  or  the  60-3  of  butter 
of  antimony,  from  which  the  sulphuret  was  procured,  must 
contain  33-35  of  metal;  and  considt^ring  the  remainder 
27*  15  of  the  60*5  as  the  proportion  of  chlorine,  100  of  the 
butter  of  antimony  seem  to  consist  of 

3 9' 58  chlorine 

6042  antimony 


100  00 

This  compound,  as  it  yields  when  decomposed  by  water 
the  submuriated  protoxide,  n^ay  be  called  antimoniane  or 
stibiaue. 

A  compound  of  bismuth  and  chlorine  has  been  long 
known  bearing  the  name  of  the  butter  of  bismuth.  It  is 
pbtained  both  when  bismuth  is  heated  with  corrosive  sub- 
limate and  calomel.  I'wo  parts  of  corrosive  sublimate  to 
one  part  of  metal,  I  have  found  good  proportions  for  its 
preparation.  There  is  some  diflicully  in  procuring  it  pure  and 
entirely  free  from  the  mercury  revived;  this  is  most  readily 
ettected  by  keeping  the  butter  of  bismuth  in  fusion,  at  a 
temperature  just  below  that  at  which  mercury  boils;  the 
me^ury  slowly  subsides  and  collects  in  the  bottom  of  the 

*  These  results  appear  to  me  to  demonstrate  the  truth  of  M.  Proust'* 
opinion,  that  the  golden  sulphur  is  a  hydrosulphurettcd  oxide  of  antimony. 
From  my  experiments,  the  only  difference  of  composition  between  kermps 
mineral  and  the  preceding  compound  seem?  to  consist  in  the  former  con- 
taining a  smaller  proportion  of  sulphuretted  hydrogene  than  the  latter ;  for 
I  have  obtained  by  the  decomposition  of  keimes  mineral,  by  heat,  a  com- 
pound of  sulphuret  of  antimony  and  protoxide,  and  I  have  converted  kermes 
into  the  golden  sulphur  by  means  of  water  impregnated  with  sulphuretted 


^jydi-ogenc. 


vessel, 
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vessel,  and  this  operation  continued  for  an  hour  or  two 
affords  a  pure  or  nearly  pure  butter  of  bismuth.  Thus  pre- 
pared, it  is  of  a  grayish  white  colour,  opake.  uncrvstallizcd, 
and  of  a  granular  lexture.  In  a  glass  lube,  with  a  very 
small  orifice,  it  bears  a  red  heat  without  subliminu. 

As  a  hydrosulphuret  of  bis^mulh  is  produced  when  the 
butter  of  bismuth  is  heated  with  the  hvdmsulphuret  of 
potash,  and  as  this  hydrosulphuret,  hke  that  of  antimonv, 
affords,  when  decomposed  by  heat,  a  sulphuret  and  water, 
I  have  applied  the  same  mode  of  anal)  sis  to  this  compound 
as  to  the  last. 

Fifty-five  grains  of  butter  of  bismuth  were  decomposed 
in  a  warm  solution  of  hytlrosuiphuret  of  potash.  The  dark 
brown  hydrosulphuret  of  bismuth  thus  formed,  and  not 
dissolved,  was  collected  on  a  filter;  the  hydrosulnhuretted 
solution  was  decomposed  by  muriatic  acid,  the  slight  pre- 
cipitate of  hydrosul|)huret  produced  was  added  t<i  the  first 
portion,  and  the  whole  was  well  washed,  dried,  and  heated 
to  redness  in  a  glass  tube  ;  the  sulphuret  of  bismuth  ♦hus 
obtained,  fused  into  one  mass,  weighed  44*7  grains.  I 
had  previously  ascertained  the  proportion  of  metal  in  this 
sulphuret,  and  found  it  to  be  81-8  per  cent.  44*7  grains 
of  sulphuret,  or  5b  grains  of  the  butter,  must  therefore 
contain  36*5  grains  of  bismuth  j  and  hence,  100  of  bis-r 
mulh  appear  to  consist  of 

33*6  chlorine 
6Q-^  bismuth 

1000 

The  butter  of  bismuth  may  be  called  bismuthane. 

Among  the  preceding  combinations  of  the  metals  and 
chlorine,  there  is  a  surprising  difference  in  respect  t<»  vola- 
tility and  fusibility.  Jron  and  manganese,  two  diflicultly 
fusible  metals,  form  with  chlorine  readily  fusible  com- 
pounds, and  a  combination  of  the  former  metal  and  chlorme 
is  even  volatile  ;  the  compounds  of  tin  and  chlorine,  and  of 
chlorine  and  antimony,  are  very  volatile  substances,  though 
the  metals  themselves  are  fixed  at  very  hgh  temperatures; 
on  the  contrary,  the  combinations  ol  chlorme  with  bismuth, 
zinc,  and  lead,  do  not  exceed  in  fusibility,  indeed  are  not 
quite  so  fusible  as  the  metals  themselves.  1  can  offer  no 
explanation  of  these  phsenonrtena. 

Another  singularity  attending  the  liquid  fuming  com- 
pounds of  chlorine,  such  as  the  liquor  of  Libavius,  the 
fuming  liquor  of  arsenic,  and  the  oxymuriats  of  sulphur 
and  phosphorus,  is,  that  they  do  not  become  solid  at  low 

temperature?. 
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temperatures.  I  have  reduced,  by  means  of  a  mixture  of 
snow  and  muriat  of  lime,  the  temperature  of  all  these  sub- 
stances 20  degrees  below  the  zero  of  Fahrenheit's  thermo- 
Hieter,  but  without  affecting  their  liquidity. 

The  influence  of  atmospheric  air  on  the  compounds  of 
the  metals  and  chlorine  at  high  temperatures  is  curious, 
and  worthy  ot  particular  attention.  The  combinations  of 
chlorine  with  lead,  zinc,  copper,  and  bismuth,  appear  to  be 
volatile  in  open  vessels,  and  fixed  in  closed  ones.  How 
moist  air  operates  in  these  instances,  it  is  difficult  to  say. 
In  other  cases,  where  it  evidently  acts  chemically,  the 
changes  explain  themselves;  thus,  when  the  compounds 
of  iron  and  chlorine  and  of  manganese  and  chlorine  are 
heated  in  the  open  air,  hygrometrical  water  of  the  atmo» 
sphere  seei^is  to  be  decomposed,  as  muriatic  acid  fumes  are 
produced,  and  oxides  of  the  metals  formed.  Probably  the 
volatility  of  the  other  compounds  is  connected  with  similar 
circumstances.  This  action  of  moist  air  has  hitherto  been 
much  neglected;  it  is  certainly  worthy  of  being  more  fully 
inquired  into,  both  in  a  theoretical  and  practical  point  of 
view.  Its  importance  in  practice  is  exemplified  in  the  re- 
duction of  horn  silver,  and  in  the  formation  of  several  of 
the  compounds  of  chlorine  and  the  metals ;  if  moist  air  be 
admitted  in  these  operations,  the  silver  will  be  lost,  and  the 
compounds  not  formed. 

Guided  by  ana'ogy,  I  have  been  led  to  (ry  whether  the 
muriat  of  magnesia,  which  is  readily  decomposed  by  heat 
in  the  open  air,  would  not,  when  the  air  was  excluded,  by 
introducing  it  into  a  glass  tube  with  a  very  small  orifice, 
afford  a  permanent  compound.  The  result  was  agreeable 
to  my  expectations;  I  obtained,  by  strongly  heating  the 
muriat  for  a  quarter  of  an  hour,  a  substance  like  enamel  in 
appearance,  being  semi-fused,  and  which  appeared  to  be 
a  mixture  of  magnesia  and  the  true  compound  of  magne- 
sium and  chlorine;  for  heated  with  water  magnesia  was 
separated,  and  a  muriat  of  magnesia  formed. 

[To  be  continued.] 


XVITI.  Extract  from  a  Beport  mode  to  the  Royal  Imtiit/fion 
on  Massey's  Sounding  Machine^  March  4,   1811. 

To  Mr,  Tilloch, 

Sir,  In  March  1811,  it  fell  to  my  lot  as  chairman  of  the 
Committee  of  Mathematics  and  mechanical  Invention*;  at 

the 


^  On  Massey*s  Sounding  Machine. 

the  Royal  Institution,  to  prepare  and  make  a  Report  on  the 
new  Sounding  Machine  invented  by  Ed.  Massey.  My 
object  in  making  that  Report  was  to  put  upon  record  the 
origin  and  progress  of  an  invention  which  has  been  uni- 
versally adopted  by  the  British  navy  ;  but  as  I  find  it  does 
not  enter  into  the  views  of  the  managers  of  the  Royal  In- 
stitution to  give  it  that  publicitv  which  I  proposed,  f  have 
therefore  sent  you,  sir,  an  extract  of  the  Report,  in  hopes 
that  this  valuable  invention  may,  through  the  extensive  cir- 
culation of  your  Magazine,  meet  with  that  publicity  which 
it  so  highly  deserves  ; 

and  am,  sir,  your  obliged  servant, 

Welbeck  street,  Aug.  3,  I8l2.  RoBERT  CLIFFORD. 


Extract  from  the  Report^  ^c.&^c. 

The  mechanical  invention,  which  the  Committee  of 
Mathematics,  Mechanics,  and  mechanical  Inventions  have 
selected,  and  to  which  they  wish  to  give  every  possible  de- 
gree of  publicity,  is  one  which  must  necessarily  coniribute 
to  the  preservation  of  the  lives  of  our  fellow  subjects,  and 
at  the  same  time,  to  the  rendering  that  branch  of  British 
power,  the  navy,  still  more  secure.  Jt  is  a  machine  for 
taking  correct  soundings  at  sea ;  but  previous  to  the  de- 
gcripiion  of  the  machine,  it  will  be  proper  to  examine  the 
(Question  of  soundings  in  general. 

Soundings  are  necessary  whenever  the  land. is  ap- 
proached, and  indeed  the  navigation  of  the  British  Channel, 
of  the  North  Seas,  of  the  Gulph  of  St.  Laurence,  and  of 
the  greater  part  of  the  coast  of  America,  is  chiefly  carried^ 
on  by  means  of  soundings ;  in  many  cases  4hey  are  of  more 
consequence  than  either  light-houses  or  beacons  ;  even  one 
head-land  has  been  frequently  mistaken  for  another,  and 
the  land  fall,  or  gradual  shallowing,  can  only  be  ascertained 
by  correct  and  frequent  soundings..  Hence  it  is  that  men 
are  perpetually  relieving  each  other  at  the  lead,  as  there  is 
scarcely  any  other  means  of  self-preservation,  during  fogs 
and  hazy  weather  in  close  seas. 

Soundings  have  been  hitherto  taken  by  means  of  a  lead, 
to  wh  ch  is  attached  a  line  with  marks  on  it  denoting 
fathoms,  which  being  heaved  over-board,  the  length  o{  Tme 
is  supposed  to  give  the  depth  of  water.  The  fact  would  be 
correct  were  the  ship  stationarv,  and  it  ha>  in  consequence 
been  fi)und  necessary  to  bruig  the  ship  to  to  take  sv)unilings 
above  12  fathoms,  which  appears  to  be  about  the  limit  at 
which  they  can  be  obtained,  if  the  ship  be  going  at  the  rate 
of  five  knots.     When  the  ship  is  proceeding  with  a  greater 

velocity, 
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felocity,  or  deeper  soundings  are  required,  it  will  be  neces- 
sary to  bring  the  ship  to,  which  must  be  attended  with 
much  danger  if  in  a  gale,  or  in  a  convoy  during  focgy 
weather — and  with  much  loss  of  time  to  the  trader,  who 
is  running  to  procure  a  good  market.  These  considerations 
have  been  the  cause  of  a  neglect,  that  has  cost  this  country 
nun)bers  of  lives.  But  in  a  military  point  of  view,  where 
is  the  captain  who  would  dare  stop  his  ship  in  chase  to 
sound  ?  though  on  an  unknown  coast.  Thus,  under  the 
present  system  of  soundings  he  has  but  the  option  of  risk- 
ing his  ship,  or  his  reputation  ! 

To  many  persons,  who  hear  so  much  talk  of  longitude 
and  improvements  in  navigation,  it  will  be  natural  to  sup- 
pose that  the  exact  position  of  a  ship  is  easily  and  generally 
known  ;  but  such  persons  are  probably  strangers  to  an  act 
o^  parliatrjent  of  the  14th  of  his  present  majesty's  reign, 
which  holds  out  a  reward  of 


3000/. 


fto  the  first  person  who  shall  find  thel 
\  means  of  discovering  longitude  within  J 


60  miles. 


7000/ 40  do. 

10,000/ 30  do. . 

Nor  is  it  an  uncommon  thing  to  have  an  error  of  from 
one  to  two  hundred  miles  in  a  passage  from  America  or 
the  West  Indies. 

These  considerations  show  how  requisite  it  is  to  be  able 
to  take  correct  soundings  at  all  times  and  in  all  weathers, 
under  full  sail  or  brought  to  ',  in  chase  or  chased — to  be 
able  to  employ  any  seaman,  and  not  particular  men,  who 
have  required  a  long  training  to  the  business, — to  be  able 
to  repeat  soundings  often,  without  impeding  the  progress 
of  the  ship  ;  for  it  frequently  happens,  and  in  the  East 
Indies  particularly,  that  a  ship  is  carried  away  by  currents 
from  40  to  100  miles,  while  the  captain  has  j)erhaps  no 
other  means  of  ascertaining  or  correcting  the  position  of 
the  ship  but  by  soundings. 

Having  said  thus  much  on  the  general  question  of 
soundings,  it  will  be  necessary  to  describe  the  new  sound- 
ing machine,  10  point  out  the  severe  trials  it  has  been  put 
to^and  finally  tv)  show  how  far  the  invention  has  fulfilled 
the  object  for  which  it  was  invented. 

The  inventor  is  Edward  Massey  of  Newcastle,  in  Staf- 
fordshire. He  was  brtd  to  the  trade  of  cl^ck-  and  watch- 
maker under  his  father,  and  obtained  two  premiums  from 
the  Society  of  Arts,  Manufactures,  and  Commerce;  the 

one 
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one  for  a  clock  escapement,  the  other  for  the  striking  part 

of  a  clock  *. 

The  machine  consists  of  a  ro- 
tator a  formed  of  an  air-tight 
tube,  with  four  vanes  solidly 
fixed  to  the  tube,  but  inclined  to 
the  axis  of  it,  which  inclination 
causes  the  rotator  to  turn  as  it 
passes  through  the  water,  once 
in  the  space  of  five  feet.  Any 
number  of  rotators  may  be  re- 
gulated to  the  30th  part  of  an 
inch.  The  rotator  is  attached  to 
an  endless  screw  c,  (by  means 
of  an  universal  joint  h,  and  a 
piece  of  line  about  three  inches 
long)  which  acts  in  a  wheel  ^ 
of  24  teeth,  the  graduated  scale 
on  the  wheel  being  of  20  parts 
to  convert  the  rotations  into  fa- 
thoms. An  index  fixed  to  the 
brass  plate  points  to  (he  numbers 
on  the  wheel  as  it  turns  round. 
The  axis  of  the  wheel  is  a  pinion 
of  seven  leaves,  that  turns  an- 
other wheel  on  the  reverse  of  the 
plate  of  56  teeth  answering  to 
160  fathoms.  At  ^  is  a  notch 
to  hold  the  rotator  in  a  hori- 
zontal position  r  by  one  of  the 
vanes,  until  the  machine  strikes 
the  water,  which  immediately 
forces  the  rotator  into  the  per- 
pendicular position  a.  The  brass 
plate  is  fixed  to  an  iron  bar  mj 


*  In  volume  xxi.  of  the  Transactions  of 
the  Society  for  theEncouragement  of  Arts, 
Manufactures,  and  Commerce,  a  full  de- 
scription of  these  inventions  may  be  found.. 
Of  the  striking  part  of  a  clock,  for  which 
a  premium  of  £2\.  was  given,  at  page 
402.  And  of  the  improvement  in  clock 
escapements,  for  which  £bO.  was  awarded, 
at  page  407.  Complete  models  of  both 
are  preserved  in  the  Society's  Repository. 

about 
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about  two  feet  long  by  means  oi'  the  screw  /,  and  by 
means  oF  a  prolongation  oF  the  brass  plate  at  j,  to  which 
a  nut  is  screwed  on  the  opposite  side  of  the  bar.  This 
prolongation  acts  as  an  axis  or  centre  in  the  iron  bar,  to 
enable  the  brass  plate  to  move  between  two  small  cheeks 
at  /,  the  screw  at  /  going  through  the  two  cheeks  and 
plate  at  right  angles  with  the  surface  of  the  plate,  thus 
allowing  the  plate  to  move  between  the  cheeks  for  the 
space  of  about  an  inch  to  obviate  the  eddy  of  the  plate. 
The  line  is  fixed  at  7«,  and  the  lead  is  cast  on  to  the  bar 
about  an  inch  below  j.  The  brass  plaie  projects  about  six 
inches,  lesi  the  rotator  should  be  affected  by  the  eddy  of  the 
lead. 

When  the  machine  reaches  the  ground,  or  is  attempted 
to  be  drawn  up  again,  the  rotator  falls  into  the  position  be- 
jow  c.  which  prevents  the  rotary  motion,  but  as  an  addi- 
tional security  a  locking  plate  d  is  acted  upon  by  a  bolt 
which  is  fixed  to  and  put  in  motion  by  the  flirt  piece  t. 
During  the  descent,  the  flirt  piece  is  kept  in  an  uprie;ht 
position  by  the  water,  but  ceases  to  be  so  when  the  ma- 
chine becomes  stationary  or  is  hauled  up. 

Thus  it  appears  that  the  whole  of  the  apparatus,  which 
really  indicates  the  soundings,  is  comprized  in  the  space  of 
about  one  foot,  that  is  to  say,  from  the  summit  of  the  rO' 
tutor  to  the  locking  plate,  without  any  dependance  on  the 
length  of  the  line  or  rate  of  sailing. 

Such  is  the  description  of  the  machine.  No  sooner  was 
it  completed,  than  it  was  judged  to  be  of  sufficient  cor- 
rectness to  stand  the  test  of  the  severest  trials.  Testimonies 
are  frequently  obtained  on  very  light  grounds ;  but  those 
obtained  for  this  machine  are  of  a  very  different  stamp. 
Captain  Malcolm,  of  the  Royal  Navy,  having  used  ^r, 
Massey's  log*  during  his  passage  to  and  from  the  West 
Indies,  recommended  the  sounding  machine  to  the  attention 
of  Admiral  Montagu,  who  commandtd  at  Portsmouth. 
The  admiral  ordered  '^  the  masters  of  His  Majesty's  ships 
the  Royal  IVilliam  and  Resistance  to  proceed  off  the  Isle 
of  Wight,  for  the  purpose  of  trying  the  correctness  of  the 
machine;"  and  the  joint  report  of  the  masters  in  date  2()th 
June  1806,  was,  that  **  sailmg  at  the  rate  of  5\  or  6  knots 

*  Capt.  Malcolm,  in  a  letter  of  the  I2th  of  May  1806,  says,  «  I  used  the 
Log  Machine  during  my  passage  to  and  from  the  West  Indies,  and  found 
it  gave  the  ship's  run  perfectly  correct."  The  captain  had  purchased  it  of 
Capt.  Whittle,  of  the  merchant  service,  who  had  carried  the  log  out  from 
Liverpool  to  Newioundland,  from  thence  made  Cape  St-  Vmcent,  with  aa 
error  only  of  tvco  miles,  and  thea  proceeded  to  Naples,  tvhere  he  sold  it  to 
Capt.  Malcolm, 

they 
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they  got  true  soundings  in  17|  fathoms  of  water^  when  by 
the  hand-iead  they  coLild  scarce  get  ground  :  the  vessel  was 
hove  to  immediately,  and  ihcy  sounded  by  a  correct  hand- 
lead  and  tlVe  machine,  which  agreed  exactly.  This  operation 
was  used  several  times,  and  not  the  smallest  error  found/' 
Three  days  after  Capt.  Hope,  of  the  Espoir,  reported  to  Ad- 
miral Montagu  as  follows  :  *' Yesterday  having  a  fresh  breeze, 
going  at  the  rate  of  8  knots,  I  obtained  soundings  frequently 
from  30  to  33  fathoms,  with  55  fathoms  of  line  out,  exactly 
corresponding  with  the  soundings  laid  down  in  the  general 
charts/'  It  is  to  be  observed  that  Captain  Hope  adds  in 
his  letter  to  Mr.  Massey,  "  at  the  same  time  the  experiment 
was  made  wiih'the  de,ep  sea-lead,  and  found  impracticable, 
in  consequence  of  the  velocity  with  which  the  sloop  was 
going  through  the  water." 

These  official  certifieales  vvere  so  strong,  that  the  Navy 
Board  judged  it  expedient  to  recommend  that  further  ex- 
periments should  be  made  on  board  the  Channel  fleet,  then 
under  the  command  of  the  Earl  St.  Vincent.  His  lordship 
when  transmitting  the  reports  he  had  received  to  the  Board 
says,  '*  I  had  intended  to  have  made  further  trial  of  the 
sounding  machine  under  the  inventor's  immediate  inspec- 
tion, in  other  of  the  detached  squadrons  from  the  fleet 
under  my  command;  but  the  reports  from  Sir  Charles  Cot- 
ton are  so  satisfactorT/  aiXid  decided^  that  unless  you  wish  for 
further  information,  I  do  not  propose  any  longer  to  detain 
that  ingenious  man  from  his  family."  On  the  8lh  of 
January  1807,  Sir  Charles  Cotton  writes:  "  I  have  the  ho- 
nour to  inclose  for  your  lordships'  information  the  several 
reports  on  Mr.  Ed.  Massey's  Patent  Sounding  Machine, 
made  to  me  by  Captains  Bedford  (of  the  Prince  of  Wales), 
Lukin  (of  the  Mars),  and  Neve  (of  the  San  Joseph) ;  from 
all  of  which  it  appears  to  be  an  invention  of  great  utititij 
in  navigation  J'  The  following  extracts  from  the  reports 
of  the  above-mentioned  captains  must  at  once  stamp  the 
value  of  the  discovery. 

Capt.  Bedford  reports  to  Sir  Charles,  as  follows : 
**  In  compliance  with  your  directions,  I  have  caused  re- 
peated trials  of  Mr.  Edward  Massey's  Sounding  Machine, 
and,  as  far  as  I  have  seen,  the  construction  and  principle 
appear  simple;  and  I  think  it  a  discovery  of  the  greatest 
importance  to  navigation.  The  depth  of  water  is  easily  and 
correctly  ascertained  (even  if  the  ship  be  going  six  or  seven 
knots,  in  sixty  fathoms  water)  by  afiixmg  a  second  lead, 
and  preventing  the  line  iVom  being  checked ;  and  should 
you  nut  succeed  in  gaining  bottom,  yoii  alwavs  ascertain 

the 
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the  perpendicular  descent  of  the  lead,  which  in  many  cases 
(particularly  approaching  soundings  in  the  English  Chan- 
nel) would  be  the  greatest  consolation  of  a  dark  night, 
when  both  the  delay  and  danger  attending  it  is  often  am 
objection  to  its  being  attempted  in  the  present  way^  I  am 
also  of  opinion,  that  in  chase,  or  on  a  lee-shore,  it  might 
be  of  the  greatest  use,  as  no  skill  is  necessary  on  the  part 
of  the  person  who  takes  the  soundings,  nor  are  the  depth  of 
water,  the  roughness  of  it,  or  the  ship's  going  through  it, 
interruptions  to  Mr.  Massey's  method  of  sounding/' 

Capt.  Lukin  writes: 

*'  Agreeably  to  your  orders,  I  have  made  repeated  trials 
of  Mr.  Massey's  Sounding  Machine,  and  am  enabled  to 
say,  that  it  gave  the  depth  of  water  accurately,  as  far  as  our 
experiments  went,  up  to  the  rate  of  six  knots. 

*'  We  repeatedly  got  soundings  in  sixty  fathoms,  going 
at  the  rate  of  five  knots  and  a  half,  without  in  the  least 
deadening  the  ship's  way,  with  the  same  accuracy  that 
could  have  been  done  with  a  lead  and  line  in  that  depth, 
had  the  ship  been  brought  to,'' 

Capt.  Neve,  after  calling  it  a  most  excellent  invention, 
proceeds  to  say  : 

^'  The  invention  is  the  more  valuable,  as  the  process  is 
the  most  simple^  the  whole  being  understood  by  seeing  it 
once  in  use. 

''  I  therefore  consider  it  a  valuable  improvement  in  navi- 
gation ;  as  in  frequent  and  various  casesj  soundings  could 
not  be  gained  without  it*  The  advantages  are  many,  such 
as  in  chase,  or  being  chased  ;  on  a  lee-shore,  or  doubtful 
of  it;  and  to  save  time  in  running  for  the  desired  port/' 

These  testimonies^induced  the  Navy  Board,  in  February 
1 807>  to  order  300  machines  for  the  use  of  the  Royal  Navy, 
and  about  eighteen  months  after  gave  a  further  order  for 
250  more*.  Thus  was  the  machine  introduced  into  the 
Royal  Navy. 

Every  thing  now  appeared  to  be  settled,  nor  was  any  ob- 
jection to  the  new  sounding  machine  ever  hinted  at,  when 
Captains  Hotham  and  Bedford  discovered,  that  if  soundings 
beyond  80  fathoms  were  attempted,  the  air-tubes  of  the 
rotators  were  frequently  flattened,  and  that  few  of  the  ro- 
tators could  withstand  the  pressure  of  1 12  fathoms. 

No  sooner  was  this  uncjipected  failure  made  known  to 
the  inventor,  than  it  was  instantly  remedied  by  a  small  hole 

•  On  the  23d  of  May,  1811,  the  Navy  Board  gave  a  further  order  for 
1000  machines,  making  a  total  of  1750,  for  the  use  of  the  Royal  Navy. 

Vol.  40.  No.  172.  August  1812.  G  made 
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made  in  the  bottom  of  the  air- tube,,  whicli  restored  tb^ 
equilibrium  between  the  interior  and  the  exterior.  But 
thus  perforated,  the  rotary  motion  was  true  only  in  as 
much  as  the  descent  was  not  less  than  17  fathoms  per 
minute.  To  obviate  this  objection  the  hole  was  suppressed, 
and  brass  disks  were  introduced  into  the  interior  of  the 
tube  as  a  support,  and  they  have  rendered  it  proof  against 
any  pressure  to  which  the  machine  has  hitherto  been  ex- 
posed, as  will  be  seen  by  the  extracts  from  the  following 
letters. 

1.  From  Mr.  Thomas  Stokes,  master  of  the  fleet  off 
Cadiz,  May  31,  1810.  He  says,  "  I  have  had  the  oppor- 
tunity of  trying  one  of  the  rotators  in  a  calm,  and  sunk  it 
J  80  fathoms,  and  it  came  up  as  perfect  as  when  it  was  put 
in  the  water.  I  therefore  congratulate  you  on  having  got 
over  the  only  objection  that  seems  at  present  to  be  against 
the  sounding  machine." 

2.  From  Mr.  Alexander  Lumsdale,  master  of  the  Cale- 
donia, 120  guns,  September  7,  1810,  who  writes:  "The 
late  improvement  you  have  made  in  the  rotator,  has  made 
it  a  very  complete  thing.  I  have  tried  it  in  nearly  200  fa- 
thoms without  its  receiving  the  least  injury,  and  am  of 
opinion  the  great  utility  of  the  sounding  niachine  only  re- 
quires to  be  generally  known,  to  make  it  more  sought 
after.*' 

3.  From  Mr.  John  Tapper,  master  of  the  Clyde,  July 
22,  1810,  who  says:  "  1  have  to  acquaint  you  that  T  made 
frequent  trials  of  your  improved  rotator  in  200  fathoms 
with  a  lead  of  14 lbs.  attached  to  the  proper  lead*  issued 
from  the  dock-yard  in  the  manner  Mr.  Stokes  requested, 
and  found  it  equal  to  the  pressure  of  the  water  with  the 
above-mentioned  depth  and  weight.  It  came  up  in  perfect 
good  state,  not  a  drop  of  water  had  penetrated  through  it* 
My  opinion  is  that  no  alteration  is  necessary.'* 

He  then  proceeds  on  a  subject  that  has  not  been  men- 
tioned in  this  Report,  that  is  to  say.  Surveying,  and  he  con- 
tinues thus  :  *'  The  machine  is  altogether  an  excellent  in- 
vention, and  I  found  it  of  very  great  use  to  me  in  sounding 
the  river  Tagus,  where  the  water  is  deep,  from  20  to  30 
fathoms.  In  a  boat  with  sails  set,  T  could  get  true  sound- 
ings in  sailing  to  and  fro,  btit  with  the  commo?i  lead^  I 
should  have  been  obliged  to  lower  the  sails,   so  as  fur  the 

*  It  has  been  found  msre  advantageous  to  fix  the  additional  lead  at  SO 
or  40  fathoms  above  (he  viachiup,  by  which  means  the  buoyancy  of  the  line 
is  compensated,  with  less  danger  of  the  line  bveaking  when  the  machiiie 
is  hauled  in. 

loaCs 
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loaVs  way  to  be  entirely  lost,  to  get  trite  soundings,  which 
enabled  me  to  sound  the  river  in  less  than  half  the  time, 
and  until  more  accuracy.**  But  as  this  letter  oiily  relates  to 
the  survey  of  a  river,  it  will  be  proper  to  add  the  following 
extract  from  a  letter  of  Mr.  Nath.  Denham,  niaster  of  the 
Daphne,  October  10,  IS09.  "Having  been  on  a  survey 
between  the  islands  of  Jersey  and  the  rocks  to  the  south- 
ward called  the  Minquies,  as  also  ranging  round  the  island 
of  Jersey,  and  along  the  French  coast,  &c.  by  order  of 
Bear-admiral  D'Auverojne,  &c.  T  used  your  valuable  ma- 
chine for  soundings  while  running  on  rhumb  lines  from 
one  head  land  to  another  on  the  opposite  shore,  such  as 
from  La  Corberre  Jersey,  to  the  Isle  of  Brahat;  from  Li 
Rocheport  to  Choseys  ;  from  thence  to  Cape  Frehel,  &c.  &c. 
by  which  means  1  was  able  to  make  a  direct  course,  and 
get  perpendicular  soundings  without  heaving  to,  so  essential 
to  surveys,  but  saving  also  much  time  and  trouble,  &c.'* 

Thus  has  the  progress  of  the  sounding  machine  beerl 
followed  through  all  its  stages;  a  machine  calculated  to 
preserve  the  lives  and  properties  of  thousands,  to  give  ease 
^nd  comfort  to  those  heroes  who  devote  themselves  to  the 
defence  of  their  country.  May  it  prove  a  source  of 
emolument  to  the  inventor!  for,  if  liis  labours  are  to 
ftvert  desolation  from  the  families  of  Biitons  not  only 
in  the  present  but  in  future  ages,  his  own  family  can 
never  be  neglected  by  a  liberal  and  grateful  nation. 

The  inventor  has  presented  one  of  the  machines  to  the 
Royal  Instituticm,  which  is  preserved  in  their  repository  by 
order  of  a  General  Meeting. 


XIX.  On  the  Preparations  of  Gold  lately  employed  me' 
dicinaily.  By  A.  S.  Du portal,  M.D.  <^c.  and  Th, 
Pelletier,  Apotliecary*. 

AiPTER  having  enjoyed  some  reputation  as  a  ihedicine, 
gold  had  ceased  to  be  administered  to  the  patient,  ana 
taken  an  opposite  direction.  Lately,  however.  Dr.  Chres- 
tien,  of  Montpellier,  a  physician  of  great  reputation  and 
successful  practice,  has  revived  its  use.  He  has  employed 
ii  in  siphylitic  and  lymphatic  affections,  and  chiefly  in 
Clark's  niode.  The  preparations  he  uses  are  metallic  gold 
in  a  state  of  minute  division,  oxide  of  gold  precipitated  by 
potash,  the  oxide  precipitated  by  tin,  and  the  tiiple  inUriate 

*  Ann.  de  Chim.  vol.  Ixxviii.  p.  38. 
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of  gold  and  soda.  These  he  considers  as  superior  to  mer- 
curials. Some  experiments  by  Mr.  Vauqutlin,  on  the 
preparations  of  gold  thus  introduced  into  notice,  have  al- 
ready been  given  :  but  we  shall  now  present  our  readers 
with  some  remarks  on  ihe  subject  by  the  gentlemen  above 
mentioned,  one  of  whom  enjoyed  the  advantage  of  a  per- 
sonal acquaintance  with  Dr.  Chrestien  at  Montpellier. 

The  first  preparation  of  gold  employed  by  this  physician 
was  the  metal  in  a  state  of  minute  division.  To  obtain 
this,  he  found  an  amalgam,  by  triturating  leaf-gold  with 
seven  times  its  weight  of  mercury  in  a  marble  mortar  with 
SI  glass  pestle,  and  then  expelling  the  mercury  by  means  of 
a  powerful  lens  in  the  height  of  summer,  or  dissolving  il 
out  by  pure  nitric  acid. 

The  present  writers  recommend  rather  to  precipitate  a 
solution  of  muriate  of  gold  by  a  solution  of  sulphate  of 
iron  at  a  minimum,  fihering,  and  washing  the  precipitate 
with  water,  acidulated  by  muriatic  acid,  in  order  to  dis- 
solve out  the  oxide  of  iron  mingled  with  the  precipitated 
gold.  When  the  gold  is  thoroughly  dried,  it  is  in  the 
form  of  a  deep  brown  powder,  though  in  the  metallic 
state;  all  metals  losing  their  brilliancy  by  being  minutely 
divided. 

To  prepare  the  oxide  of  gold  precipitated  by  potash,  they 
direct  one  part  of  nitric  acid  at  40^  [sp.  gr.  1'396]  to  be 
mixed  with  four  of  muriatic  acid  at  12"  [1-089]  ;  and  cu- 
pelled gold  to  be  heated  with  eight  times  its  weight  of  this 
menstruum  in  a  matrass  with  a  long,  narrow  neck,  til)  it 
boils  gently.  When  no  more  gold  will  dissolve  at  this 
temperature,  the  solution  is  to  be  poured  off,  and  evapo- 
rated to  dryness  in  another  matrass  by  k  gentle  fire.  The 
residuum  of  this  evaporation  is  to  be  dissolved  in  distilled 
water,  and  filtered. 

The  fihered  solution  is  to  be  treated  with  potash,  to  se- 
parate from  it  the  oxide  of  gold;  but  in  this  there  are  great 
difficulties,  and  the  whole  cannot  be  thrown  down,  with- 
out part  of  it  l)eing  reduced  to  the  metallic  state.  The 
cause  of  this  is  not  knov^n  ;  but  the  authors  ascribe  it, 
1.  To  the  formation  of  a  soluble  triple  muriate,  which  takes 
place  when  the  potash  is  poured  into  the  solution  of  mu- 
riate of  gold:  2.  To  the  excess  of  acid  always  present  in 
this  muriate ;  3.  To  the  more  or  less  caustic  state  of  the 
alkali  employed  :  4.  To  the  greater  or  less  quantity  of  this 
substance  added  to  the  muriate  of  gold. 

When  a  solution  of  caustic  potash  is  poured  into  a  sa- 
turated 
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turated  solution  of  gold  by  muriatic  acid,  a  yellow  precipi-^ 
tate  is  formed  *,  which,  when  collected  on  a  filter,  doeJf 
not  amount  to  more  than  40  grs.  of  oxide  from  72  grs.  of 
the  metal  in  the  solution;  The  remaining  liquid  is  of  a 
very  deep  colour,  and  contains  a  triple  muriate  of  gold  and 
potash.  A  fresh  quantity  of  the  caustic  alkali  will  cause 
no  further  precipitation,  unle^is  the  liquid  be  kept  several 
hours  in  a  gentle  heat :  but  in  this  case,  a  new  precipitate 
will  fall  down,  extremely  bulky,  and  of  a  deeper  colour 
than  the  former,  and  apparently  at  a  different  degree  of 
oxidation.  Several  weeks  are  necessary  to  complete  the 
precipitation;  and  even  at  last  a  certain  portion  of  gold 
will  remain,  which  must  be  thrown  down  by  a  slip  of  tin, 
if  we  would  lose  nothing. 

If  the  solution  of  gold  be  very  acid,  there  will  be  scarcely 
any  perceptible  precipitation ;  and  this  might  be  expected, 
as  the  alkali  finds  a  sufficient  quantity  of  free  acid,  to  form 
muriate  of  potash  enough  for  the  production  of  the  triple 
salt.  Indeed,  no  precipitation  at  all  ought  to  take  place, 
when  the  solution  is  extremely  acid  )  but  here,  experience 
does  not  entirely  agree  with  theory,  for  a  very  small  quan- 
tity of  oxide  of  gold  is  always  produced. 

The  causticity  of  the  potash  is  of  great  importance  ;  for 
if  the  neutral  carbonate  be  employed,  no  change  will  take 
place  without  the  assistance  of  heat.  This,  expelling  a 
considerable  portion  of  carbonic  acid  gas,  will  alter  the 
colour  of  the  solution  from  yellow  to  greenish.  If  it  be 
then  filtered,  traces  of  the  purple  oxide  of  gold  will  be 
found  ;  and  it  will  effervesce  with  acids,  havino;  its  fine 
golden  colour  restored.  A  few  drops  added  to  a  glass  of 
water  will  not  colour  it ;  but,  if  the  water  be  acidulated, 
the  colour  will  instantly  appear.  The  same  solution  yields 
by  evaporation  white,  transparent,  alkaline  crystals,  inter- 
spersed with  black  spots.  Tbrse  crystals  dissolve  in  water 
without  colouring  it;  and  on  filtering  the  solution  it  passes 
transparent,  leaving  a  little  gold  on  the  filter.  The  ad- 
dition of  any  acid,  however,  causes  its  colour  to  re-ap- 
pear. 

What  is  the  chemical  nature  of  the  crystals  obtained  }' 
Though  this  was  not  minutely  ascertained  for  want  of  time, 
it  appears  certain,  that  they  were  composed  of  carbonic 
and  muriatic  acid,  potash,  and  gold  ;  but  whether  consti- 
tuting a  quadruple  salt,  a  triple,  or  two  salts,  one  the 
triple  muriate  of  gold  and  patasb,  the  other  subcarbonattf 

*  \t  u  necessary  to  employ  heat. 
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of  potash,  the  authors  cannot  say;  nor  could  they  form 
4ny  judgement  from  the  figure  of  the  salt. 

It  may  not  be  amiss  to  observe,  that,  in  an  impure  nitro- 
lUuriatic  solution  of  gqld,  saturated  carbonate  of  potash 
will  precipitate  the  copper,  without  throwing  down  the  gold, 
if  no  heat  be  employed. 

As  too  large  a  quantity  of  alkali,  added  to  a  solution  of 
muriate  q^  gold,  will  cause  a  portion  of  the  precipitated 
oxide  to  be  redissolved,  it  is  necessary  to  add  ihe  alkali 
cautiously,  to  boil  the  solution  at  every  addition  of  alkali,  and 
to  separate  the  precipitate  by  filtration,  whenever  a  sensible 
quantity  appears. 

The  precipitate  mqst  be  vvashed  but  slightly,  it  being 
partly  soluble  in  water,  as  Mr.  Vauquelin  remarked;  a\id 
it  must  be  dried  \vx  the  shade  and  in  a  cool  place,  other- 
wise it  will  be  a  mixture  of  oxide  and  metallic  gold. 

it  may  be  known  wheiher  the  oxide  be  pufe,  by  treating 
it  vvith  muriatic  acid,  which  in  this  case  will  dissolve  it 
completely ;  but,  if  it  be  mixed  with  metallic  gold,  part 
will  remain  undissolved. 

The  o^ide  of  gold  precipitated  by  tin,  which  Dr.  Chres- 
tien  also  recommends,  may  be  obtained  either  wiih  metallic 
tin,  or  with  its  solution. 

For  the  first,  slips  of  tin  well  cleaned,  are  to  be  put  into 
gn  aqueous  solution  of  muriate  of  gold.  These  will  soon 
be  covered  with  a  layer  of  pulverulent  matter,  of  a  colour 
inore  or  less  deep ;  which  will  be  renewed  several  times, 
after  being  removed.  When  this  ceases  to  be  re- produced, 
the  liquor  is  to  be  filtered,  and  the  precipitate  washed  in 
distilled  water,  dried  in  the  shade,  and  powilered.  This  is 
the  purple  powder  of  Cassius. 

Jf  the  oxicie  of  gold  be  precipitated  by  a  solution  of  tin, 
it  is  of  importance  that  the  tin  be  iii  a  fixed  state  of  oxida-^ 
^ion,  otherwise  the  product  will  vary  both  in  its  nature  and 
quantity.  A  uniform  solution  may  always  be  obtained  by 
dissolving  slips  of  tin  in  muriatic  acid  at  12^  [1'089],  fil- 
tering, evaporating  to  the  point  of  crystallization,  dissolving 
the  crystals  in  pure  water,  and  filtering 'again.  Part  of  this 
solution  should  immediately  be  mixed  with  the  liquid  mu- 
riate of  gold  ;  and  the  union  of  the  two  sails  produces  a 
preyjjpitate,  which  should  be  increased  by  adding  fresh  quan- 
tities of  the  muriate  of  tin,  as  long  as  any  thing  is  throwrx 
down  ;  after  \vhich  the  precipitate  is  to  be  washed,  dried, 
^pd  powdered.  The  quantity  obtained,  appears  to  depend 
on  the  quantity  of  water  added  to  the  solutions  of  gold  and 
tin*  The  piore  they  are  diluted,  th^  more  the  tin  is  thrown 
'  ' '    ■    '  down; 
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down.  One  drachm  of  gold,  the  solution  of  which  was 
mixed  with  ten  quarts  of  water,  mixed  with  a  very  dilute 
solution  of  tin,  yielded  five  drachms  and  a  half  of  a  very 
fine  purple  precipitate. 

ft  does  not  appear  to  be  a  matter  of  indifference  which 
of  tlie?e  two  precipitations  is  used.  When  metallic  tin 
is  emploved,  the  precipitate  is  brown;  and  the  gold,  if 
Bot  in  the  metallic  state,  is  nearly  approaching  it.  On 
the  contrary,  the  precipitate  produced  by  muriate  of  tin 
at  a  mi.ninu.m  of  oxidation,  is  of  a  deep  purple  colour; 
and,  though  it  contains  a  little  metallic  gold,  has  much 
more  of  the  oxides  of  gold  and  of  tin  ;  whence,  it  is  ob- 
vious, the  efficacy  of  the  two  preparations  cannot  be  the 
«ame. 

The  muriate  of  gold  is  so  greedy  of  moisture,  that  it 
soon  deliquesces  :  whence  it  can  be  employed  only  in  the 
liquid  state;  and,  as  its  great  causticity  renders  even  this 
difiicult,  Dr.  Chrestien  thought  of  uniting  it  with  the  mu- 
riate of  soda;  thus  producing  a  triple  muriate,  less  deli- 
quescent, and  less  caustic. 

For  this  purpose,  a  solution  of  muriate  of  gold  in  di- 
stilled water,  obtained  as  described  above,  is  to  be  employed; 
and  it  is  particularly  important  that  this  salt  has  not  an 
excess  of  acid.  Into  thi-;  solution  is  to  be  poured  an 
aqueous  solution  of  pure  decrepitated  muriate  of  soda,  so 
as  to  combine  an  equal  quaniity  of  the  dry  salt  with  the 
gold  dissolved.  The  two  solutions  being  mixed,  the  fluid 
is  to  be  evaporated  by  a  gentle  heat  in  a  glass  capsule, 
faking  care  to  stir  it  well  toward  the  end  of  the  process. 
When  the  mass  is  sufficiently  dry,  it  is  to  be  powdered 
while  hot  in  a  glass  or  stone  mortar;  and  the  powder  is  to 
be  kept  from  moisture,  which  it  attracts  in  a  slight  degree. 

In  iliis  preparation  the  management  of  the  fire  is  of  great 
importance  :  for,  if  the  desiccation  oi"  the  salt  be  not  carried 
far  enough,  it  will  contain  too  much  acid;  and,  if  it  be 
lirged  too  far,  it  will  be  in  part  decomposed,  and  mixed 
with  a  little  gold. 

The  enlighteued  physician  who  extols  the  use  of  these 
preparations,  employs  ihcm  externally  and  internally;  but 
recommends  them  to  be  mixed  with  other  substances,  lest 
their  action  should  be  too  vii)lent,  if  given  alone.  Thus 
for  a  long  time  he  did  not  give  the  triple  nuuiate  of  gold 
and  soda,  otherwise  thafi  mixed  with  twice  its  weight  of  a 
powder  composed  of  starch,  charcoal,  and  the  lake  used  by 
painters.  As  the  alumine  of  the  last,  hgwever,  might  takm 
up  a  portion  of  thg  muriatic  acid,  aud^th^  ch^r^oal  might 

p  4  revive 
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revive  the  gold,  Dr.  Chrestien  changed  this  powder  for 
liquorice  root,  orris  root,  &c. 

Beside  this,  he  joined  the  compounds  of  gold  with  ex- 
tracts of  the  attenuant  plants;  sugar,  with  which  he  forms 
lozenges;  syrups,  in  which  he  dissolves  them,  &c.  He 
mixes  them  also  with  Galenas  cerate,  when  he  wisihes  to 
promote  suppuration ;  and  with  lard,  when  he  would  em^ 
ploy  them  in  frictions  on  the  soles  of  the  feet,  after  the 
method  of  Cyrillo. 

The  writers  of  the  present  article  do  not  approve  of  the 
combination  of  the  preparations  of  gold  with  these  dif- 
ferent substances,  as  all  vegetable  and  animal  substances, 
dissolved  or  not,  revive  gold  from  its  acid  solution.  They 
recommend  them  to  be  given  alone,  or  dissolved  in  di- 
stilled water:  or,  at  least,  if  they  must  be  mixed,  to  mix 
them  (IS  short  a  time  as  possible  before  they  are  used. 

In  this  way  Dr.  Duportal  asserts  that  he  has  found 
good  effects  from  them  in  siphylitic  complaints.  In  a 
chancre  corroding  one  of  the  corpora  cavernosa  he  found 
them  of  real  advantage :  but  the  most  striking  instance  of 
their  efficacy  was  in  a  cancerous  ulcer,  that  had  destroyed 
the  upper  lip,  attacked  the  soft  parts  of  the  nose  and  left 
cheek,  destroyed  the  square  bones  \os  carves],  and  rendered 
the  maxillary  bone  carious.  Being  called  to  a  consultation 
Vfith  Dr.  Payen  on  this  very  serious  case,  in  which  all  the 
common  methods  had  been  tried  in  vam.  Dr.  Duportal 
hoped  to  oppose  the  progress  of  the  disease  by  the  use  of 
Dr.  Chrestien's  medicine,  assisted  by  attenuant  extracts. 
In  consequence,  the  patient  was  directed  daily  to  rub  into 
the  gums  the  trij)le  muriate  of  gold  and  soda;  and  to  take 
oxide  of  gold  precipitated  by  potash,  with  pills  composed 
of  tlie  extracts  of  white  henbane,  hemlock,  and  sharp- 
pointed  toad-flax.  The  ulcer  was  daily  washed  with  Sy- 
denham's liquid  laudanum,  sprinkled  over  with  powder  of 
red  bark  and  camphor,  and  dressed  with  a  digestive,  in 
which  oxide  of  gold  was  mixed.  Under  this  treatment, 
which  has  been  conliniied  two  months,  gradually  increas- 
ing the  dose  of  the  substances,  the  ulcer  has  assumed  a  pro- 
mising appearance;  the  carious  points  have  disappeared; 
the  suppuration  furnishes  laudable  pus  in  moderate  quan- 
tity; the  patient  daily  improves  in  flesh  and  strength;  and 
there  is  every  reason  to  believe  that  this  evident  meliora- 
tion will  continue.  That  it  cannot  be  ascribed  to  the 
means  employed  in  conjunction  with  the  preparations  of 
gold  is  evident,  for  they  had  been  used  previous  to  these, 
without  effect. 

XX.  Mr. 
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XX.  Mr.  Hume's  Remarks  on  his  Test  for  Arsenic, 

To  Mr,  Tilloch, 

Sir,  J.  HE  great  importance  of  a  sure  method  to  detect 
arsenic,  whether  the  question  be  considered  judicially  or 
chemically,  induces  me  once  more  to  address  you  upon 
this  subject,  particularly  as  the  test,  originally  discovered 
by  myself,  is  now  clearly  demonstrated  to  surpass  all  others 
in  precision  and  efficacy  j  for,  such  is  its  power  that,  by 
proper  management,  it  will  prove  the  existence  of  white 
arsenic,  even  if  dissolved  in  more  than  ybwr  hundred  thou- 
sand  times  its  weight  of  water,  when,  probably,  in  such  a 
rare  state  of  dilution,  this  dreadful  body  ceases  to  be  a  di- 
rect poison. 

In  my  letter  to  you,  inserted  in  the  xxxiiid  volume  of 
your  excellent  Magazine,  and  in  two  other  letters  published 
afterwards  in  the  "  Medical  and  Physical  Journal,"  dated 
May  and  October  1810, 1  have,  in  general  terms,  described 
the  best  process  for  discovering  the  arsenic  to  be,  that  of 
combining  it  ivith  silver.  To  effect  this,  I  advised  that  the 
arsenic  should  be  nearly  saturated  with  any  alkali;  and 
that  nitrate  of  silver,  the  common  lunarcaustic,  should  then 
be  applied  to  the  surface  of  the  solution  in  which  the  poi- 
son is  suspected  to  exist ; — if  a  bright  yellow  colour  appear 
on  presenting  the  nitrate  of  silver,  we  may  conclude  with- 
out reserve,  that  some  of  this  poison  is  in  the  mixture  un- 
der examination. 

By  the  three  letters  just  quoted,  it  will  be  seen  that  this 
plan  is  not  confined  to  any  particular  alkali,  as  the  sole  use 
of  such  addition  is  merely  to  neutralize  the  arsenic,  so  that 
the  nitrate,  or  indeed  any  other  salt  of  silver^  may  be  more 
readily  decomposed,  and  beyond  this  point  the  quantity  of 
alkali  should  not  pass. 

But,  lest  any  one  disapprove  of  this  scheme,  urging  the 
difficulty  of  assigning  the  quantify  of  alkali  requisite  for  the 
point  of  saturation,  I  shall  give,  in  the  present  communica- 
tion, another  prescription,  which  has  S(j  completely  suc- 
ceeded with  me  that,  I  presume,  it  must  now  supersede  all 
other  tests  for  arsenic,  and  become  the  standard  to  future 
operators.  The  name  which  I  shall  beg  to  offer  for  this  test 
\%,amwoniaco- nitrate  of  silver  ;  and  though  the  proportion  of 
the  water  to  the  other  ingredients  is  of  little  consequence, 
still  the  liquor  when  finished  will  always  be  sufficiently 
uniform,  and  quite  free  from  any  imperfection  whatever, 
provided  the  articles  themselves  be  pure. 

Dissolve 
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Dissolve  a  few  grains,  say  ten,  of  the  nitrate  of  silver 
called  lunar  caustic,  in  about  nine  or  ten  times  its  weight 
of  distilled  water;  to  this  add,  by  a  drop  at  a  time,  a  solu- 
tion of  ammonia  till  a  precipitate  is  formed.  Continue  to 
add  the  ammonia,  now  and  then  shaking  the  bottle,  till  the 
precipitate  shall  be  taken  up  and  the  solution  again  become 
transparent,  or  nearly  so,  as  the  ammonia  need  not  be  in 
great  excess,  if  in  any ;  for,  solution  of  ammonia  being 
lighter  than  water,  the  superfluous  portion  would  remain  on 
the  surface  of  any  fluid  to  which  this  test-liquor  may  be 
applied, — a  circumstance  not  noticed  by  other  analysts. 

Here  we  have  one  simple  liquid,  which,  if  kept  in  a 
phial  with  a  glass  stopper,  will  not  easily  spoil,  and  may 
be  always  at  hand.  Its  application  is  also  equally  simple  ; 
for  nothing  more  is  required  than  to  dip  a  piece  of  glass 
into  this  liquor,  and  apply  it  to  the  solution  containing  ar- 
senic. Should  the  material  suspected  to  contain  arsenic 
be  of  a  dry  nature,  such  as  a  mixture  of  sugar,  meal,  bread, 
meat,  or  any  other  kind  of  food,  let  some  boiling  water  be 
poured  upon  the  suspected  substance,  and  filtrate  the  solution 
through  paper.  The  strip  of  glass  may  be  procured  at  any 
glazier's  shop ;  but,  if  not  at  hand,  a  few  drops  of  the  test 
from  the  phial  may  be  put  in,  as  there  is  here  not  so  much 
uncertainty  from  an  excess  of  alkali,  nor  even  of  the  test^ 
liquor  itself. 

In  the  2d  volume  of  ^'Medico-chirurgical  Tratisactions,** 
there  is  a  **  Case  of  Recovery  from  Arsenic,"  by  Dr.  Roget, 
in  which  my  test  of  silver  was  employed  with  great  advan- 
tage. The  whole  chemical  part  of  this  paper  is,  however,  de- 
scribed in  such  a  way,  that  whoever  reads  the  "  case** 
would  readily  believe  that  Dr.  Marcet,  and  not  I,  had 
originally  projected  this  most  delicate  test ;  especially  when 
my  pretensions  are  so  pointedly  censured  and  slurred  over 
by  Dr.  R.  who  has  indeed  condescended  to  quote,  though 
not  accurately,  my  letter  to  you. 

In  that  paper  Dr.  Roget  has  ushered  in  my  own  process  for 
detecting  arsenic  with  ammonia  diU^  nitrate  of  silver ;  but  this 
is  described  as  altogether  a  vew  test,  to  which  no  reader 
would  suppose  I  had  the  least  claim.  On  the  present  occasion 
J  shall  make  but  few  remarks  upon  the  injustice  done  me  by 
this  gentleman's  publication;  but  it  is  evident  that  my  own 
observations  upon  the  test  by  means  of  silver,  are  placed  in 
the  Medico-chirurgical  Transactions  as  original  matter;  a$ 
well  as  the  remarks  I  made  on  some  of  the  peculiar  and 
reciprocal  habitudes  of  white  oxide  of  arsenic,  the  arsenical 
acid,  and  nitrate  of  silver,  which  are  all  derived  from  th^ 

three 
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three,  letters,  only  one  of  which  has  been  quoted  by  Dr.  R, 
Many  of  my  expressions  and  even  words  have  been  warped 
from  iheir  proper  authority  without  a  fair  aeknowledgement 
pf  the  source;  I  need  mention  but  one  instance  here,  and 
that  is,  where  I  have  pointed  out  the  difference  between 
the  arsenite  and  arseniaie oi'  silver;  the  first,  as  a  beautiful 
yellow  ;   the  second,  as  a  precipitate  of  a  red-brick  colour. 

These  gentlemen  seem  to  have  taken  the  same  quantity 
of  ammonia  as  well  as  of  the  solution  of  silver  in  every 
pase ;  for  they  used  apparently  the  same  glass-rods  to  de- 
tect the  te?ith  a§  for  ihe Ji/ty  thousandth  part,  of  a  grain  of 
arsenic.  The  diameters  of  these  rods  were,  we  must  be- 
lieve, always  alike,  as  no  caution  on  this  score  was  ob« 
served  by  Dr.  Marcet,  to  whom  the  chemical  part  is  chiefly 
ascribed  ;  therefore,  unless  the  two  solutions  be  propor- 
tioned to  each  other  in  poinjt  of  strength  and  dilution,  the 
application  of  the  test  in  the  way  Dr.  R.  has  recommended, 
must  be  fortuitous  if  not  erroneous,  otherwise  the  caution 
given,  (p.  157,)  that  *' the  quantity  of  either  ammonia  or 
nitrate  of  sjlver  ennployed,  can  gcarcely  be"  too  small,"  is 
quite  insignificant. 

Why  two  glass-rods  were  employed  when  one  must  ne- 
pessarily  have  tii'o  ends,  I  cannot  explain  ;  nor  can  I  con- 
ceive why  a  glass-rod  should  be  used  for  the  ammonia,  and 
ft  c/ea«  glass -rod  for  the  solution  of  silver: — such  niceties' 
are  surely  unnecessary  to  the  success  of  the  experiment ; 
1  would  rather  have  inculcated  more  attention  to  be  paid 
to  the  solution  of  silver,  which  should  always  be  prepared 
with  \he fused  nitrate,  so  that  there  may  be  no  excess  of  acid, 

Jt  is  in  all  cases  material  to  knqw  in  what  quantity  of 
water  the  fractional  part  of  a  grain  of  white  arsenic  is  dis- 
j»olved  ;  for  this  circumstance  is  of  great  moment  in  making 
comparative  estimates  of  the  powers  of  chemical  tests, 
especially  one  of  such  uncommon  delicacy  and  security  as 
that  now  under  consideration, — the  arresting  of  a  mere  in^ 
visible  atom  of  white  oxide  of  arsenic  by  means  of  silver,  so 
as  to  make  it  obvious  to  our  sense. 

Having  brought  my  test  to  such  perfection,  it  is  proper 
that  I  should  give  you  some  account  of  the  n)ethods  [  pur- 
sued in  the  investigation,  that  oiher  practitioners  may  be 
enabled  to  apply  its  powers  with  tlie  same  success. 

The  first  solution,  with  which  I  made  the  experiments, 
was  prepared  in  this  way.  One  grain  by  weight  of  white 
pxicle  of  arsenic  in  powder,  together  with  4999  grains  of 
4i§tijkd  water^  were  introduced  into  a  glass  matrass.     By 

the 
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the  application  of  a  spirit  lamp  the  solution  was  made  to 
boil,  when  the  oxide  became  entirely  dissolved.  As  the 
vessel  with  its  contents  had  been  previously  weighed,  any 
deficiency  by  the  operation  of  boiling  was  easily  remedied, 
by  adding  to  the  fluid,  when  cold,  more  distilled  water  to 
complete  the  5000  grains,  being  the  original  weight  of  the 
solution. 

Fifty  grains  of  this  solution,  containing  -j-^-^ih  of  a  grain 
of  arsenic,  were  further  diluted  with  500  grams  of  distilled 
water,  and  to  this  the  test- liquor  was  applied  by  means  of 
8  small  strip  of  glass.  Another  50  grains  of  the  solution 
was  treated  in  the  same  way  with  1000; — a  third  with 
1500,  and  so  on,  progressively,  in  the  same  ratio,  until  I 
had  arrived  at  5000  grains  of  the  distilled  water.  At  this 
point  I  deemed  it  but  fair  to  stop,  being  perfectly  assured 
of  the  efficacy  of  the  test  in  any  case  that  can  possibly  re- 
quire its  aid,  since  the  proportion  of  the  arsenic  to  the 
water  was  in  the  last  experiment  as  about  one  to  500,000, 
a  degree  of  nicety  to  which  I  had  never  expected  to  attain. 

1  nmst  observe,  that,  in  proportion  to  the  degree  of  di- 
lution more  or  less  time  should  be  allowed  for  the  effect  to 
become  perceptible ;  for,  in  the  last  experiment  the  test  did 
not  act  till  some  minutes  had  elapsed,  and  then  the  fluid 
became  slightly  tinged  without  losing  its  transparency, 
appearing  more  like  very  dilute  white  wine  and  water.  In 
the  course  of  some  hours,  perhaps  12,  an  evident  dark' 
coloured  precipitate  had  assembled  at  the  bottom,  a  sure 
indication  of  the  presence  of  arsenic;  for  all  these  precipi- 
tates, even  the  beautiful  yellow,  lose  their  first  colour  and 
become  dark ;  setting  aside  all  hopes  of  our  converting 
them  into  pigments. 

I  prefer  cylindrical  glass- vessels  to  watch-glasses  for  such 
experiments ;  and  where  very  minute  portions  of  arsenic 
are  to  be  made  manifest  by  these  means,  it  is  prudent  to 
place  a  similar  vessel,  filled  with  distilled  water,  near  to  the 
first,  so  that  by  contrasting  the  contents  of  these  two  ves- 
sels the  slightest  chasige  will  be  more  conspicuous. 

I  have  now,  it  is  presumed,  confirmed  my  claim  to  the 
arsen'tcal  test  by  means  of  silver^  and  brought  into  notice 
what  nmst  be  considered  as  an  acceptable  improvement  in 
chemistry  and  its  dependent  science,  metallurgy  :  it  will 
likewise  afford  to  British  juries  a  more  sure  guide  to  their 
decisions,  in  all  such  criminal  cases  where  the  existence  of 
arsenic  must  be  ascertained,  by  calling  for  the  evidence  of 
this  test;  and  hence,  the  laws  of  our  country  in  the  ad- 
ministration 
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rainistralion  of  public  justice  will  be  aided,  and  the  verdicts 
upon  these  unfortunate  cases,  rendered  quite  unexception- 
able by  this  discovery. 

I  remain,  sir, 

Your  obedient  servant, 

Lonff  Acre,  Aug.  10,  1812.  JoS.  HuME. 


XXI.  Chemical  Researches  on  the  Bloody  and  some  other 
Animal  Fluids.  By  William  Thomas  Brande,  Esq. 
F.R.S.  Communicated  to  the  Society  for  the  Improve- 
ment  of  Animal  Chemistry,  and  by  them  to  tJie  Royal 
Society*. 

SECTION  L 

Introductiofi. 

In  the  following  pages  I  shall  have  the  honour  of  laying 
before  this  Society  an  account  of  some  experiments  upon 
the  blood,  which  were  originally  undertaken  with  a  view  to 
ascertain  the  nature  of  its  colouring  matter.  The  difficulties 
attendant  on  the  analysis  of  animal  substances  have  ren- 
dered some  of  the  results  less  decisive  than  I  could  have 
wished,  but  I  trust  that  the  general  conclusions  to  which 
they  lead,  will  be  deemed  of  sufficient  importance  to  occupy 
the  time  of  this  body. 

The  existence  of  iron  in  the  blood  was  first  noticed  by 
Menghini  f,  and  its  peculiar  red  colour  has  been  more  re- 
cently attributed  to  a  combination  of  that  metal  with  phos- 
phoric acid,  by  MM.  Fourcroy  and  Vauquelin  :|:.  The 
very  slight  discoloration  occasioned  by  the  addition  of  in- 
fusion of  galls  to  a  solution  of  the  colouring  matter,  under 
circumstances  most  favourable  to  the  action  of  that  delicate 
test  of  iron,  first  led  me  to  doubt  the  inferences  of  those 
able  chemists,  and  subsequent  experiments  upon  the  com- 
binations to  which  they  allude,  tended  to  confirm  my 
suspicion,  and  induced  me  to  give  up  no  inconsiderable 
portion  of  the  time  which  has  elapsed  since  the  last  meet- 
ing of  this  Society,  to  the  present  investigation. 

An  examination  of  the  chyle  and  of  lymph,  in  order  to 
compare  their  composition  with  that  of  the  blood,  formed 
nn  important  part  of  this  inquiry,  especially  as  those  fluids 

*  From  the  Philosophical  Transactions  for  1812,  part  i. 
■f-  Viucentius  Menghlnus  de  Ferrearum  Particularum  Progressu  in  San- 
juinem.  Comment.  Acad.  Bunen.  t.  ii.  p.  2,  pag.  475. 
^  6'ysthne  des  Conn,  Chym.  vol.  viii. 
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have  not  hitherto  been  submitted  to  any  accurate  analysis^ 
on  account  of  the  difficulty  of  procuring  them  in  sufficient 
quantities,  and  in  a  state  of  purity.  Whilst  enga2;ed  in 
assisting  Mr.  Home  in  his  physiological  researches,  several 
opportunities  occurred  of  collecting  the  contents  of  the 
thoracic  duct  under  various  circumstances,  and  in  different 
animals ;  on  other  occasions  Mr.  Brodie  has  kindly  fur-* 
nished  me  with  the  materials  for  experiment* 

SECTION  11. 
On  the  Composition  of  Chyle, 

The  contents  of  the  thoracic  duct  are  subject  to  much 
variation.  About  four  hours  after  an  animal  has  taken 
food,  provided  digestion  has  not  been  interrupted,  the  fluid 
in  the  duct  may  be  regarded  as  pure  chyle;  it  is  seen  en- 
tering by  the  lacteals  in  considerable  abundance,  and  is  of 
an  uniform  whiteness  throughout.  At  longer  periods  after 
^  meal,  the  quantity  of  ch}Me  begins  to  diminish,  the  ap- 
pearance of  the  fluid  in  the  duct  is  similar  to  that  of  milk 
and  water ;  and  lastly,  where  the  animal  has  fasted  for 
twenty-four  hours  or  longer,  the  thoracic  duct  contains  a 
transparent  fluid  which  is  pure  lymph. 

A.  The  chyle  has  the  following  properties. 

1.  When  collected  without  any  admixture  of  blood,  It 
is  an  opake  fluid  of  a  perfectly  white  colour,  without  smell, 
and  having  a  slightly  salt  taste,  accompanied  by  a  degree  of 
sweetness. 

2.  The  colour  of  litmus  is  not  affected  by  it.  nor  that  of 
paper  stained  with  turmeric,  but  it  slowly  changes  the  blue 
colour  of  infusion  of  violets  to  green. 

3.  Its  specific  gravity  is  somewhat  greater  than  that  of 
water,  but  less  than  that  of  blood ;  this,  however,  is  pro- 
bably liable  to  much  variation. 

4.  In  about  ten  minutes  after  it  is  removed  from  the 
duct,  it  assumes  the  appearance  of  a  stiff  jelly,  which  in 
the  course  of  twenty-four  hours  gradually  separates  into 
two  parts,  producing  a  firm  and  contracted  coagulum,  sur- 
rounded by  a  transparent  colourless  fluid.  These  spon- 
taneous changes,  which  I  have  observed  in  every  instance 
v^here  the  chyle  was  examined  at  a  proper  period  after 
taking  food,  are  very  similar  to  the  coagulation  of  the  blood 
and  its  subsequent  separation  into  serum  and  crassameri- 
tuni ;  they  are  also  retarded  and  accelerated  by  similar 
means. 

B.  1.  The  coagulated  portion  bears  a  nearer  rese.Tiblance 
to  the  caseous  part  of  milk  than  to  the  fibrJne  of  the  blood. 

It 
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2.  It  is  rapidly  dissolved  by  the  caustic  and  subcarbo- 
nated  alkalies.  With  solutions  of  potash  and  soda,  it 
forms  pale  brown  compounds,  from  which,  when  recent,  a 
little  ammonia  is  evolved.  In  liquid  ammonia  the  solu* 
tion  is  of  a  reddish  hue, 

3.  The  action  of  the  acids  upon  these  different  com- 
pounds is  attended  with  nearly  similar  phsenomena,  a  sub- 
stance being  separated  intermediate  in  its  properties  between 
fat  and  albumen.  Nitric  acid  added  in  excess  redissolves 
this  precipitate  in  the  cold,  and  sulphuric,  muriatic,  and 
acetic  acids  when  boiled  upon  it  for  a  short  time. 

4.  Neither  alcohol  nor  ether  exerts  any  action  upon  the 
coagulum  of  chyle  ;  but  of  the  precipitate  from  its  alkaline 
solution  they  dissolve  a  small  portion,  which  has  the  pro- 
perties of  spermaceti :  the  remainder  is  coagulated  albumen, 

5.  Sulphuric  acid  very  readily  dissolves  this  coagulum, 
even  when  diluted  with  its  weight  of  water ;  and  with  the 
assistance  of  heat,  it  is  soluble  in  a  mixture  of  one  part  by 
weight  of  acid,  with  four  of  water;  but  when  the  propor- 
tion of  water  is  increased  to  six  parts,  the  dilute  acid  exerts 
no  action  upon  it.  I  was  surprised  to  find  that  the  alkalies 
produced  nb  precipitation  in  these  sulphuric  solutions  when 
heat  had  been  employed  in  their  formation,  and  where  a., 
small  proportion  only  of  the  coagulum  had  been  dissolved, 
and  was  therefore  led  to  examine  more  particularly  the 
changes  which  the  coagulum  had  undergone  by  the  action 
of  the  acid. 

On  evaporating  a  solution  of  one  drachm  of  the  coagu* 
him  in  two  ounces  of  dilute  sulphuric  acid  (consisting  of 
one  part  by  weight  of  acid  with  three  of  water)  down  to 
one  ounce,  a  small  quantity  of  carbonaceous  matter  sepa* 
raled,  and  the  solution  had  the  following  properties. 

It  was  transparent,  and  of  a  pale  brown  colour. 

Neither  the  caustic  nor  carbonated  alkalies  produced  In 
it  any  precipitation,  when  added  to  exact  saturation  of  the 
acid,  or  in  excess. 

Infusion  of  galls,  and  other  solutions  containing  tannin, 
rendered  the  acid  solution  turbid,  and  produced  a  more 
copious  precipitation  in  that  which  had  been  neutralized  by 
the  addition  of  alkalies. 

When  evaporated  to  dryness,  carbonaceous  matter  was 
deposited,  and  sulphurous  acid  evolved,  with  the  other  usual 
products  of  these  decompositions. 

6.  On  digesting  the  coagulum  \n  dilute  nitric  acid,  con- 
sisting of  one  part  by  weight  of  the  acid  to  fifteen  of  water, 
it  was  speedily  rendered  of  a  deep  brown  colour,  but  no 

other 
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other  apparent  change  was  produced  for  some  weeks ;  vvheft 
on  removing  it  from  the  acid  at  the  end  of  that  period,  it 
had  acquired  the  properties  of  that  modification  of  fnt 
which  is  described  by  Fourcroy  under  the  name  of  adepo- 
cire*. 

A  mixture  of  one  part  of  nitric  acid  with  three  of  water, 
acted  more  rapidly  upon  the  coagulum  of  chyle;  a  portion 
of  it  was  dissolved,  and  when  the  acid  was  carefully  de- 
canted from  the  remainder,  it  was  found  to  possess  the 
properties  of  gelatine.  But  when  heat  was  applied,  or 
when  a  stronger  acid  was  employed,  the  action  became 
more  violent,  nitrogen  and  nitric  oxide  gas  were  evolved, 
and  a  portion  of  carbonic  acid  and  of  oxalic  acid  were  pro- 
duced, 

7.  Muriatic  acid  in  its  undiluted  state  does  not  dissolve 
the  coagulum  of  chyle;  but  when  mixed  with  an  equal 
cjuantity  of  water,  or  even  more  largely  diluted,  it  dissolves 
it  with  facility,  forming  a  straw-coloured  solution,  which 
is  rendered  turbid  when  the  alkalies  are  added  to  exact  sa- 
turation, but  no  precipitate  falls,  nor  can  any  be  collected 
by  filtration.  When  either  acid  or  alkali  is  in  excess  in 
this  solution,  it  remains  transparent. 

8.  Acetic  acid  dissolves  a  small  portion  of  the  coagulum 
of  chyle,  when  boiled  upon  it  for  some  hours*  As  the  so- 
lution cools,  it  deposits  white  flakes,  which  have  the  pro- 
perties of  coagulated  albumen. 

9.  The  action  of  oxalic  acid  is  nearly  similar  to  that  of 
the  acetic,  but  neither  citric  nor  tartaric  acid  exert  any 
action  upon  this  coagulum. 

10.  The  destructive  distillation  of  this  substance  affords 
water  slightly  impregnated  with  carbonate  of  ammonia,  a 
small  quantity  of  thin  fetid  oil  and  carbonic  acid  and  car- 
buretted  hydrogen  gas. 

The  coal  which  remains  iti  the  retort  is  of  difficult  in- 
cineration; it  contains  a  considerable  portion  of  muriat  of 
soda  and  of  phosphat  of  lime,  and  yields  very  slight  traces 
of  iron. 

C.  1.  The  serous  part  of  the  chyle  becomes  slightly  tur- 
bid when  heated,  and  deposits  flakes  of  albumen. 

2.  If  after  the  separation  of  this  substance  the  fluid  be 
evaporated  to  half  its  original  bulk,  at  a  temperature  tiot 
exceeding  200^  Fahrenheit ;  small  crystals  separate  on 
cooling,  which,  as  far  as  I  have  been  able  to  ascertain,  bear 
a  strong  resemblance  to  sugar  of  milk  :  they  require  for  so- 

*  Mem.  de  VAcad.  dcs  Sciences,  1789. 
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lution  about  four  parts  of  boiling  water,  and  from  sixteen  to 
twenty  parts  of  water  of  the  temperature  oF  60°.  They  are 
sparinVlv  sohible  in  boiling  alcohol,  but  again  deposited  as 
the  soliuion  cools.  At  common  temperauires  alcohol  ex- 
erts no  action  upon  them.  The  taste  of  their  aqueous  so- 
lution is  extremely  sweet.  By  nitric  acid  they  are  con- 
verted into  a  while  powder  of  very  small  solubility,  and 
having  the  properties  of  saccholactic  acid,  as  described  by 
Scheele  *. 

The  form  of  the  crystals  I  could  not  accurately  ascertain 
even  with  the  help  of  considerable  magnifiers.  In  one  in- 
stance they  appeared  oblique  six-sided  prisms,  but  their 
terminations  were  indistinct. 

Some  of  the  crystals  heated  upon  a  piece  of  platina  in 
the  flame  of  a  spirit  lamp,  tused,  exhaled  an  odour  similar 
to  that  of  sugar  of  milk,  and  burnt  away  without  leaving 
the  smallest  perceptible  residuum. 

3.  The  destructive  distillation  of  the  serous  part  of  chyle 
afforded  a  minute  quantity  of  charcoal,  with  traces  of  phos- 
phate of  lime  and  of  muriate  of  soda  and  carbonate  of  soda. 

SECTION  III. 

Analysis  of  Lymph. 

The  fluid  found  in  the  thoracic  duct  of  animals  that  have 
been  kept  for  twenty-four  hours  without  food,  is  perfectly 
transparent  and  colourless,  and  seeiiiS  to.  differ  in  no  re- 
spect from  thvit  which  is  contained  in  the  lymphatic  ves- 
sels.    It  may  therefore  be  regarded  as  pure  lymph. 

It  has  the  following  properties  f  ; 

1.  It  is  miscible  in  every  proportion  with  water. 

2.  It  produces  no  change  in  vegetable  colours. 

3.  It  is  neither  coagulated  by  heat,  nor  acids,  nor  alco- 
hol, but  is  generally  rendered  slightly  turbid  by  the  last  re- 
agent. 

4.  When  evaporated  to  dryness,  the  residuum  is  very 
small  in  quantity,  and  slightly  affects  the  colour  of  violet 
paper,  changing  it  to  green. 

5.  By  incineration  in  a  platina  crucible  the  residuum  ifi 
found  to  contain  a  minute  portion  of  muriate  of  soda;  but 
I  could  not  discover  in  it  the  slightest  indications  of  iron. 

6.  In  the  examination  of  this  fluid,  I  availed  myself  with 
some  advantage  of  tliose  modes  of  electro-chemical  ana.* 

*  Chemical  Essays,  No.  xvii, 

f  The  term  lymph  has  been  applied  indiscriminately  to  the  tears,  to  the 
matter  of  encysted  dropsy,  and  to  some  other  animal  fluids.  Vide  Aikin'6 
Dictionary  of  Chemistry  and  Mineralogy^  art.  Lym^h.  ^ 

Vol.  40.  No.  172.  August  1812.  H  lysis> 
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lysis,  which  on  a  former  occasion  I  have  described  to  this 
Society*. 

When  the  lymph  was  submitted  to  the  electrical  action 
of  a  battery  consisting  of  twenty  pairs  of  four-inch  plates 
of  copper  and  zinc,  there  was  an  evolution  of  alkaline  mat- 
ter at  the  negative  surface,  and  portions  of  coagulated  al- 
bumen were  separated.  As  far  as  the  smiall  quantities  on 
which  I  operated  enabled  me  to  ascertain,  muriatic  acid 
only  was  evolved  at  the  positive  surface. 

SECTION  IV. 
Some  Remarks  on  the  Analysis  of  the  Serum  of  Blood. 

This  fluid  has  been  so  frequently  and  fully  examined  by 
chemists,  that  1  shall  not  enter  into  a  detailed  account  of 
its  composition,  but  merely  state  such  circumstances  re- 
specting it  as  relate  particularly  to  the  present  inquiry,  and 
have  not  hitherto  been  noticed  by  the  experimentalists  to 
whom  I  have  alluded. 

The  fluid  which  oozes  from  serum  that  has  been  coagu- 
lated by  heat,  and  which  by  physiologists  is  termed  5^- 
rosity,  is  usually  regarded  as  consisting  of  gelatine,  with 
some  uncombined  soda,  and  minute  portions  of  saline  sub- 
stances, such  as  muriate  of  soda  and  of  potash,  and  phos- 
phate of  lime,  and  of  ammonia.  Dr.  Bostock  regards  it  as 
mucus  f. 

From  some  experiments  which  I  made  upon  the  semm 
of  blood,  on  a  former  occasion,  I  was  induced  to  regard  the 
serosity  as  a  compound  of  albumen  with  excess  of  alkali, 
and  to  consider  the  coagulation  of  the  serum  analogous  to 
that  of  the  white  of  egg,  and  of  the  other  varieties  of  liquid 
albumen. 

To  ascertain  this  point,  and  to  discover  whether  gelatine 
exists  in  the  serum,  I  instituted  the  following  experiments. 

Two  fluid  ounces  of  pure  serum  were  heated  in  a  water 
bath  until  perfectly  coagulated  :  the  coagulum,  cut  into 
pieces,  was  digested  for  some  hours  in  four  fluid  ounces  of 
distilled  water,  which  was  afterwards  separated  by  means 
of  a  filter. 

The  clear  liquor  reddened  turmeric  paper,  and  afforded  a 
copious  precipitation  on  the  addition  of  infusion  of  galls, 
and  when  evaporated  to  half  an  ounce  it  gelatinized  on 
cooling.     It  was  rendered  very  slightly  turbid  by  the  addi- 

*  Phil.  Trans.  1809,  p.  f573. 

I  Transactions  of  the  Medical  aiid  Chirurgical  Society  of  London,  vol.  i. 
p.  73. 
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tion  of  dilute  sulphuric  and  muriatic  acid;  but  alcohol  pro- 
duced no  effect. 

Froiij  the  result  of  these  trials,  it  might  have  been  con- 
cluded that  gelatine  was  taken  up  by  the  water;  but  as  an 
alkahne  sokuion  of  albumen  forms  an  imperfect  jelly  when 
duly  concentrated,  and  as  albumen  and  gelatine  are  both 
precipitated  l)v  tannin,  1  was  incluicd  to  put  little  reliance 
on  the  appearances  just  described,  until  I  had  examined  the 
solution  by  the  more  accurate  method  of  electrical  decom- 
position. 

Upon  placing  it  in  the  Voltaic  circuit  my  suspicions 
were  justified,  by  the  rapid  coagulation  which  took  place 
in  contact  with  the  negative  wire.  I  therefore  made  some 
other  experiments  in  order  to  corroborate  this  result. 

One  fluid  ounce  of  pure  scrum  was  dissolved  in  three  of 
distilled  water:  the  conductors  from  a  battery  of  thirty 
pairs  of  four-inch  plates  were  immersed  in  this  solution  at 
a  distance  of  two  inches  from  each  other;  the  electrization 
was  continued  during  three  hours  and  a  half,  the  solid  al- 
bumen being  occasionally  removed  :  at  the  end  of  that 
period,  no  further  coagulation  took  place,  and  a  mere  de- 
composition of  the  water  was  going  on. 

Having  ascertained  in  previous  researches,  that  gelatine 
is  not  altered  during  the  electrical  decomposition  of  its  so- 
lution carried  on  as  just  described,  my  object  in  this  ex- 
periment was,  to  ascertain  whether  any  gelatine  remained 
after  the  complete  separation  of  the  albumen  had  been  ef- 
fected. I  accordingly  examined  the  water  from  which  the 
coagulated  albuujen  had  been  removed,  and  found  that  it 
was  not  altered  by  infusion  of  galls,  nor  did  it  afford  any 
gelatine  when  evaporated  to  dryness. 

Two  fluid  ounces  of  dilute  muriatic  acid  were  added  to 
one  of  serum.  The  mixture  immediately  assumed  a  gela- 
tinous appearance  ;  it  was  heated,  and  a  more  perfect  co- 
agulation of  the  albumen  took  place;  the  liquid  part  was 
separated  by  a  filter.  No  effect  was  produced  upon  it  by 
Voltaic  electricity,  nor  did  infusion  of  galls  occasion  any 
precipitation. 

1  repeated  th^  first  experiment  with  the  addition  of  twenty 
drops  of  a  solution  of  isinglass  to  the  serum.  The  liquid 
which  now  separated,  after  the  albumen  had  been  entirely 
coagulated  by  the  action  of  electricity,  was  copiously  pre- 
cipitated by  infusion  of  galls. 

It  may  be  inferred  from  these  experiment?,  that  gelatine 
does  not  exist  in  the  serum  of  the  blood,  and  that  the  se- 
rosity  consists  of  albumen  in  combination  with  a  large  pro- 
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portion  of  alkali,  which  modifies  the  action  of  the  re-agenttf 
commonly  employed,  but  which  is  readily  separated  by 
electrical  decomposition. 

To  ascertain  whether  iron  exists  in  the  serum  of  the 
blood,  one  pint  was  evaporated  to  dryness  in  a  crucible, 
and  gradually  reduced  to  a  coal,  which  was  incinerated  and 
digested  in  muriatic  acid,  to  which  a  few  drops  of  nitric 
acid  were  added ;  some  particles  of  charcoal  remained  un- 
dissolved ;  the  solution  was  saturated  with  ammonia, 
which  afforded  a  copious  precipitation  of  phosphate  of  lime, 
accompanied  with  slight  traces  only  of  oxide  of  iron. 

SECTION  V. 
Some  Experiments  upon  the  Coaguhim  of  Blood. 

Mr.  Hatchett's  valuable  researches  on  the  chemical  con- 
stitution of  the  varieties  of  coagulated  albumen,  have 
shown  that  that  substance  varies  but  little  in  its  properties, 
whether  obtained  from  the  crassamentum  of  the  blood,  or 
from  washed  muscular  fibre,  or  other  sources ;  but  that 
the  proportion  of  earthy  and  saline  matter  "is  different  in 
the  different  varieties*. 

It  will  also  be  remarked,  on  referring  to  the  dissertation 
which  I  have  just  quoted,  that  the  ashes  obtained  by  in- 
cinerating the  coal  left  after  the  destructive  distillation  of 
albumen,  did  not  contain  any  appreciable  proportion  of  iron. 

Assuming  the  existence  of  iron  in  the  colouring  matter 
of  the  blood,  I  made  the  following  experiments  upon  the 
crassamentum  of  that  fluid. 

Two  pints  of  blood  were  collected  in  separate  vessels. 
The  one  portion  was  allowed  to  coagulate  spontaneously ; 
the  other  was  stirred  for  half  an  hour  with  a  piece  of  wood, 
so  as  to  collect  the  coagulum,  but  to  diffuse  the  principal 
part  of  the  colouring  matter  through  the  serum.  These 
two  portions  of  coagulum  were  now  dried  in  a  water-bath, 
and  equal  weights  of  each  reduced  in  a  platina  crucible  to 
the  state  of  coal,  which  afterwards  was  incinerated.  The 
ashes  were  digested  in  dilute  nitro-muriatic  acid,  and  the 
solution  saturated  with  liquid  ammonia,  in  order  to  preci- 
pitate the  phosphate  of  lime  as  well  as  any  iron  which 
might  have  been  present. 

The  precipitates  were  collected,  dried,  and  treated  with 
dilute  acetic  acid,  by  which  they  were  almost  entirely  dis- 
solved, some  very  minute  traces  only  of  red  oxide  of  iron 
remaining,  the  quantity  of  which  was  similar  in  both  cases, 
and  so  !»mall  as  nearly  to  have  escaped  observation. 

*  Pliil.  Trans.  1800,  p.  384.  , 
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It  is  reasonable  to  infer,  if  the  colouring  matter  of 
the  blood  v»  ere  constituted  bv  iron  in  any  siate  of  com- 
bination, that  a  larger  relative  proj)oriion  of  that  nieial 
would  have  been  discoverable  in  the  former  than  in  the 
latter  coagidum  ;  but  frequent  repetitions  of  these  experi- 
ments have  shown  that  this  is  not  ttie  case,  and  the  following 
result  appears  to  complete  the  evitlence  on  this  subject. 

The  colouring  matrer  of  a  pint  of  blood  was  diffused  by 
agitation  through  the  serum,  from  which  it  was  allowed 
gradually  to  subside,  the  coagulum  having  been  removed: 
after  l\venty-four  hours,  the  c'ear  scrum  was  decanted  off, 
and  the  remainder,  containing  the  colouring  matter,  alter 
having  been  evaporated  to  dryness,  was  incintrated,  and 
the  ash  examined  as  in  former  experiments.  But  the 
traces  of  iron  uere  here  as  indistinct  as  m  the  other  in- 
stances above  mentioned,  although  a  considerable  quantity 
of  the  colouring  matter  had  been  employed. 

The  minutiae  (if  analysis  I  have  purposely  excluded,  as 
leading  inio  details  which  would  exceed  the  proper  limits 
of  this  paper,  and  unnecessary  in  the  present  investigation, 
1  shail  now  merely  dwell  on  the  principal  results  which 
have  beep,  obtamed,  and  on  the  general  conclusions  which 
these  afford. 

[To  be  continued  } 


XXII.  An  Attempt  to  determine  the  relative  Quantities  of 
the  constituent  Parts  of  artificial  Carbonate  of  Lime »  By 
M,  J    Berzeluis. 

JlSucholz  found  that  several  fossil  carbonates  of  lime,  as 
calcareous  spar,  chalk,  &c.  contained  56\  parts  of  lime,  43 
parts  carbonic  acid,  half  part  water  *.  But  Klaproth  says, 
that  both  the  natural  and  artificial  carbonates  of  lime  con- 
sist of  45  parts  carbonic  acid  and  55  parts  limef,  from 
which  the  latter  in  several  of  his  analyses  calculates  the 
quantity  of  lime  in  calcareous  carbonates. 

Though  I  had  no  reason  to  question  the  correctness  of 
Bucholz's  account,  it  occurred  to  me  that  the  artificial  car- 
bonate of  lime  (of  which  he  had  not  communicated  anv  se- 
parate exammation)  might  possibly  approximate  the  state- 
ment of  K'aproth  ;  and  as  it  wav  requisite  that  I  should 
know  this  to  a  certainty,  for  the  sake  of  several  other  ana- 
lytical experiments,  I  determined  to  investigate  the  com- 
position of  this  compound  with  the  utmost  exactness, 

*  Neues  Ab:.ein.  Journal  de.r  Chemie.    vol   iv,  p.ige  ^IQ, 
f  Klaprath's  Btynage,  vol.  iv.  page  210. 
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I  precipitated  a  muriatic  solution  of  pure  carbonate  of  lime 
with  a  very  pure  neutral  alkaline  carbonate.  The  deposit 
was  voluminous,  and  took  place  without  effervescence;  but 
having  stood  for  a  few  nnnules  on  a  warm  place,  a  strong 
disengagement  of  carbonic  acid  ensued,  and  the  precipitated 
carbonate  of  lime  fell  to  the  bottom  in  a  ponderous  powder, 
leaving  the  fluid  clear.  It  therefore  appeared  that  the  cal- 
careous earth  in  the  moment  of  precipitaticm  was  capable 
of  attracting  more  carbonic  acid  than  it  ^ould  afterwards 
retain,  at  the  common  temperature  of  the  atmosphere.  The 
precipitate,  placed  on  a  filter,  was  washed  as  long  as  the 
percolated  liquor  appeared  to  be  acted  upon  by  a  solution 
of  silver,  and  was  dried  at  a  heal  exceeding  +  100',  but 
which  nevertheless  did  not  scorch  the  paptr. 

1.  Five  grammes  of  this  carbonate  of  lime  were  poured 
by  small  portions  into  a  glass  phial  containing  nitric  acid, 
the  weight  of  which  was  previously  well  ascertained.  The 
phial  during  the  solution  was  kept  in  a  slanting  position, 
so  that  nothing  coukl  be  thrown  out  bv  the  effervescence. 
After  a  complete  dissolution,  the  mass  was  gently  shook  in 
the  phial  for  a  few  minutes,  to  iavour  the  evolution  of  such 
carbonic  acid  gas  as  might  possibly  remain  in  the  fluid. 
The  mass  had  lost  2*18  grains,  which,  when  deducted  from 
5  grains,  give  43*6  per  cent,  carbonic  acid. 

2.  Five  grains  of  the  same  carbonate  of  lime  were  ignited 
in  a  covered  platina  crucible  in  a  small  furnace  for  two 
hours,  by  which  the  mass  had  lost  only  1*53  grains,  or 
30*6  per  cent.  When  afterwards  dissolved  in  nitric  acid, 
it  further  lost  0*65  grains,  or  precisely  as  much  as  in  the 
preceduig  experiment. 

3.  Displeased  with  the  less  favourable  result  of  the  latter 
attempt,  I  weighed  an  ignited  Hessian  crucible,  and  put  in 
5  grains  of  the  same  carbonate  of  hme.  Covered  with  a 
ch)se  fitting  crucible,  it  was  ignited  in  a  furnace  for  one 
hour,  and  was  found  to  have  lost  I'J  grain?,  or  37  per  cent. 
of  the  weight  of  the  maj^.s.  It  was  then  exposed  for  one 
hour  to  the  strongest  heat  that  could  be  produced  in  an 
air  furnace,  and  had  on  cooling  lost  2*!  8  grams,  or  exactly 
as  in  the  previous  instances.  The  remaining  2*82  grains 
of  lime  earth  correspond  to  56'4  per  cent,  of  the  weight 
of  the  carbonate  of  lime.  1  slacked  it  with  water,  whereby 
it  heated  much  and  fell  asunder,  but  dissolved  thereafter 
in  nitric  acid,  almost  in  a  moment,  without  any  discover- 
able sign  of  hissing,   and  without  any  loss  of  weight. 

Bucholz  had  found  43  per  cent,  acid  and  ^  per  cent, 
water.     Did  then  this  {  per  cent,  escape  in  njy  experiment 
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(three  times  repeated)  evaporated  in  the  carbonic  acid  gas? 
or,  in  Bucholz's  case,  might  not  a  small  portion  of  carbonic 
aciii  gas  have  remained  in  the  liquor?  As  Bucholz  is  one 
of  our  most  accurate  chemists,  and  therefore  I  suspected  a 
mistake  in  my  own  experiment: 

To  ascertain  the  point,  I  dissolved  in  nitric  acid  in  a 
weighed  apparatus  h  grains  of  white  marble  coarsely 
brui'^cd.  The  gas  was  conducted  through  a  glass  lube,  also 
weighed,  and  filled  with  dry  muriate  of  lime  kept  cold  by 
snow  placed  around  it.  The  pieces  of  marble  \yere  dis- 
solved in  two  hours.  The  tube  had  gained  so  trifling  an 
addition  of  weight,  that  I  have  great  reason  to  believe  that 
the  increase  was  derived  from  a  particle  of  water  that  had 
spurted  into  it  during  the  dissolution.  The  total  loss 
was  2-182  grains.  The  carbonic  acid  gas  had  thus  departed 
without  anv  hyaronictric  or  evaporated  w^aterj  for  it  did 
not  deposit  any  in  the  muriate  of  lime.  But  it  might  be 
objected  that  when  the  globules  of  gas  are  surrounded  by 
the  new  formed  salt  and  the  acid,  which  strongly  retain  the 
water,  then  all  evaporation  is  prevented.  I  therefore  re- 
peated the  experiment  with  the  acid  diluted  by  double  its 
weight  of  water,  and  dissolved  5  grains  of  marble  therein. 
The  lube  now  gained  during  the  passage  of  the  gas  0*05 
grain,  and  the  vessel  lost  2-175  grains;  which,  deducting 
the  0*03,  leaves  2-125.  I  weighed  the  glass  immediately 
on  taking  it  up,  and  then  shook  it  gently  for  a  few  minutes, 
during  which  it  again  lost  0-062;  so  that  its  total  loss  be- 
came 2-187,  that  is  O'OO/  more  than  in  the  foregoing  trials. 
It  did  not  lose  any  further  weight  in  seven  hours,  slightly 
covered  with  paper  in  -,  5^  temperature.  This  experiment 
shows,  ihat  when  the  nitric  acid  is  too  much  diluted,  the 
accuracy  of  the  result  may  be  affected  iu  two  ways;  partly 
by  water  evaporating  along  with  the  gas,  and  increasing  its 
weight,  and  panlv  by  a  portion  of  the  ga?  remaining  dis- 
solved in  the  diluted  fluid,  and  carrying  with  it  a  further 
portion  of  water  in  its  escape. 

I  conclude  from  these  experiments,  that  carbonate  of 
lime,  as  well  the  natural  as  the  artificial,  consists  of  56*4 
of  lime,  and  43-6  of  carbonic  acid,  and  that  it  does  not  hold 
any  water  of  crystallization. 


XXI  n.  Some  Particulars  respecting  the  arithmetical  Powers 
o/'Zerah  Colburn,  a  Child  under  Eight  Years  of  Age, 

T  London,  August  20,  1812. 

HE  attention  of  the  philosophical  world  has  been  lately 
attracted  bv  the  most  singular  phaenomenon  in  the  history 
H4  of 
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of  thehuinan  mind  that  perhaps  ever  existed.  It  is  the 
^ase  o^  a  cl'ilfl,  2mder  eight  years  of  aire,  who,  without  any 
previous  knowledge  of  the  common  rules  of  arithmetic,  or 
even  of  the  use  and  poiver  of  the  Arabic  numerals,  and 
without  having  given  any  particul  \r  attention  to  the  sub- 
ject, possesses  (as  if  by  intuitioii)  the  singular  faculty  of 
solving  a  great  varieiy  of  arithniciical  questions  by  the  mere 
Operation  oj  the  mind,  and  wii)\(mt  the  usual  assistance  of 
any  visible  svmbol  or  contrivance. 

The  name  ot  this  child  is  Zerah  Colburn,  who  was  horn 
at  Cahut  (a  town  lying  at  the  head  of  Onion  river,  in  Ver- 
mont, in  the  United  States  of  America,)  on  the  1st  of  Sep- 
tember 1804.  About  two  years  ago  (August  1810)  al- 
though at  that  time  not  six  years  of  age,  he  frst  began  to 
show  those  wonderful  powers  of  calculation  which  have 
since  so  much  attracted  the  attention  and  excited  the  asto- 
nishment of  every  person  who  has  witnessed  his  extraor- 
dinary abilities.  The  discovery  was  made  bv  accident. 
His  father,  who  had  not  given  him  any  other  instruction 
than  such  as  was  to  be  obtained  at  a  small  school  established 
in  that  unfrequented  and  remote  part  of  the  country,  (and 
which  did  not  include  either  writing  or  cyphering,)  waa 
much  surprised  one  day  to  hear  him  repeating  the  products 
of  several  numbers.  Struck  with  amazement  at  the  cir- 
cumstance, he  proposed  a  variety  of  arithmetical  questions 
to  him,  all  of  which  the  child  solved  with  remarkable  fa- 
cility and  correctness.  The  news  of  this  infant  prodigy 
soon  circulated  through  the  neighbourhood;  and  many  per- 
sons came  from  distant  parts  to  witness  so  singular  a  cir- 
cumstance. The  father,  encouraged  by  the  unanimous 
opinion  of  all  who  came  to  see  him,  was  induced  to  un- 
dertake, with  this  child,  the  tour  of  the  United  States. 
They  were  every  where  received  with  the  most  flattering 
expressions;  and  in  the  several  towns  which  they  visited, 
various  plans  were  suggested  to  educate  and  bring  up  the 
child,  free  from  all  expense  to  his  family.  Yielding,  how- 
ever, to  the  pressing  solicitations  of  his  friends,  and  urged 
by  the  most  respectable  and  powerful  recommendations,  as 
well  as  by  a  view  to  his  son's  more  complete  education,  the 
father  has  brought  the  child  to  this  country,  where  they 
.arrived  on  the  \<2ih  of  May  last:  and  the  inhabitants  of 
this  metropolis  have  for  these  last  three  months  had  an 
opportunity  of  seeing  and  examining  this  wonderful  phse- 
nomenon  *,  and  of  verifying  the  reports  that  have  been  cir- 
culated respecting  him. 

•  At  the  Exhibition  Rooms,  Spring  Gardens^ 

Many 
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Many  persons  of  the  first  eminence  for  their  knowledge 
in  mathematics,  and  well  known  for  their  philosophical 
inquiries,  have  made  a  point  of  seeing  and  conversing  with 
him ;  and  they  have  all  been  struck  with  astonishment  at 
his  extraordinary  powers.  It  is  correctly  true,  as  stated  of 
him,  that — "  He  will  not  only  determine,  with  the  greatest 
*'  facility  and  dispatch,  the  exact  number  o{  minutes  ox  se^ 
**  conds  in  anv  given  period  of  time  ;  but  will  also  solve  any 
**  other  question  of  a  similar  kind.  He  will  tell  the  exact 
^^  product  arising  from  the  multiplication  of  any  number, 
"  consisting  of  two,  three,  or  four  figures,  by  any  other 
**  number  consisting  of  the  like  number  of  figures.  Or, 
•'  any  number,  consisting  of  six  or  seven  places  of  figures, 
*'  being  proposed,  he  will  determine,  with  equal  expedition 
*'  and  ease,  all  tht  factors  of  which  it  is  composed.  This 
"  singular  faculty  consequently  extends  not  only  to  the 
*'  raising  of  powers,  but  also  to  the  extraction  of  the  square 
*'  and  cube  roots  of  the  number  proposed  ;  and  likewise  to 
•*  the  means  of  determining  whether  it  be  a  prime  number 
*'  (or  a  number  incapable  of  division  by  any  other  num- 
*'  ber) ;  for  which  case  there  dees  not  exist,  at  present,  any 
*^  general  rule  amongst  mathematicians."  All  these,  and 
a  variety  of  other  questions  connected  therewith,  are  an- 
swered by  this  child  with  such  promptness  and  accuracy 
(and  in  the  midst  of  his  juvenile  pursuits)  as  to  astonish 
every  person  who  has  visited  him. 

At  a  meeting  of  his  friends  which  was  held  for  the 
purpose  of  concerting  the  best  method  of  promoting  the 
views  of  the  father,  this  child  undertook,  and  completely 
'succeeded  in,  raising  the  number  8  progressively  up  to  the 
sixteenth  power !  I  !  and  in  naming  the  last  result,  viz. 
281,474,976,710,656  he  was  right  in  every  figure.  He 
was  then  tried  as  to  other  numbers,  c«)nsisting  of  one 
figure;  all  of  which  he  raised  (by  actual  multiplication  and 
not  by  memory)  as  high  as  the  tenth  power,  with  so  much 
facility  and  dispatch  that  the  person  appointed  to  take 
down  the  results,  was  obliged  to  enjoin  him  not  to  be  so 
rapid  !  With  respect  to  numbers  consisting  of  two  figures, 
he  would  raise  some  of  them  to  the  sixth,  seventh,  and 
eighth  yo'Qvtv ',  but  not  always  with  equal  facility:  for  the 
larger  the  products  became,  the  more  difficult  he  found  it 
to  proceed.  He  was  asked  the  square  root  of  IO6929,  and 
before  the  number  could  be  written  down,  he  immediately 
answered  327.  He  was  then  required  to  name  the  cul^ 
root  of  268,336,125,  and  with  equal  fat^ility  and  prompt- 
ness he  replied  645.     Various  other  questions  of  a  similar 

nature. 
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nature,  respecting  the  roots  and  powers  of  very  high  num- 
bers, were  proposed  by  several  of"  the  gentlemen  present,  to 
all  of  which  he  answered  in  a  similar  manner.  One  of  the 
party  requested  him  to  name  the  yac/07\s  which  produced 
the  number  247483,  which  he  immediately  did  by  men- 
tioning the  two  numbers  941  and  263;  which  indeed  are  the 
only  two  numbers  that  will  produce  it.  Another  of  ihem 
proposed  171395,  and  he  named  the  following  factors 
as  the  only  ones  that  would  produce  it;  viz.  3x34279, 
7X24485, '59x2905,  83X2065,  35x4897,  295X581,  and 
4I3X4J5.  He  was  then  asked  to  give  the  factors  of 
36083;  but  he  immediately  replied  that  it  had  none;  which 
in  fact  was  the  case,  as  36083  is  a  prime  number.  Other 
numbers  were  indiscriminately  proposed  10  him,  and  he 
always  succeeded  in  giving  the  correct  factors,  except  in 
the  case  of  prime  numbers,  which  he  discovered  almost  as 
soon  as  proposed.  One  of  the  gentlemen  asked  him  how 
many  minutes  there  were  in  forty-eight  years  ;  and  before 
the  question  could  be  written  down  he  replied  25,228,800; 
and  instantly  added,  that  the  number  oi'  seco?ids  in  the  same 
period  was  1^513,728,000.  Various  questions  of  the  like 
kind  were  put  to  him;  and  to  all  of  them  he  answered 
with  nearly  equal  facility  and  promptitude;  so  as  to  asto* 
nish  every  one  present,  and  to  excite  a  desire  that  so  ex- 
traordinary a  faculty  should  (if  possible)*  be  rendered  more 
extensive  and  useful. 

It  was  the  wish  of  the  gentlemen  present  to  obtain  a 
knowledge  of  the  method  by  which  the  child  was  enai)led 
to  answer,  with  so  much  facility  and  correctness,  the 
questions  thus  put  to  him :  but  to  all  their  inquiries  upon* 
this  subject  (and  he  was  closely  examined  upon  this  point) 
he  was  unable  to  give  them  any  information.  He  positively 
declared  (and  every  observation  that  was  made  seemed  to 
justify  the  assertion)  that  he  did  not  know  how  the  answers 
came  into  his  mind.  In  the  act  of  multiplying  two  num- 
bers together,  and  in  the  raising  of  powers,  it  was  evident 
(not  only  from  the  motion  of  his  lips,  but  also  from  some 
singular  facts  which  will  be  hereafter  mentioned,)  that  some 
operation  was  going  forward  in  his  mind  ;  yet  that  opera- 
lion  could  not  (from  the  readiness  with  which  the  answers 
were  furnished)  be  at  all  allied  to  the  usual  modf,  of  pro- 
ceeding with  such  subjects  :  and  njoreover,  he  is  entirely 
ignorant  of  the  common  rules  of  arithmetic,  and  cannot 
perform,  upon  paper,  a  simple  sum  in  multiplication  or 
division.  But,  in  the  extraction  of  roots  and  in  mention- 
ing the  factors  of  high  nunabers  it  does  not  appear  that  any 

operation 
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operation  can  take  place  ;  since  he  will  give  the  answer  m- 
inediately,  or  in  a  very  few  seconds,  where  it  would  require, 
according  to  the  ordinary  method  of  solution,  a  very  diffi- 
cult and"  laborious  calculation  :  and  moreover,  the  know- 
ledge of  a  prime  number  cannot  be  obtained  by  any  known 
rule. 

ft  has  been  already  observed,  that  it  was  evident,  from 
some  singular  facts,  that  the  child  operated  by  certain  rules 
known  only  to  himself.  This  discovery  was  made  in  one 
or  two  instances,  when  he  had  been  closely  pressed  upon 
that  point.  In  one  case  he  was  a^ked  to  tell  the  sqvare  of 
4395  ;  he  at  first  hesitated,  fearful  that  he  should  not  be 
able  to  answer  it  correctly :  but  when  he  applied  himself 
to  it  he  said  it  was  I9,3l6,0^i5.  On  being  questioned  as 
to  the  cau^^e  of  his  hesitation,  he  replied  that  he  did  not 
like  to  multiply  four  figures  by  four  figures  :  but,  said  he, 
*'  I  found  out  another  way;  I  multiplied  293  by  293,  and 
*'  then  multiplied  this  product  twice  by  the  number  15, 
**  which  produced  the  sarne  result/*  On  another  occasion, 
his  highness  the  Duke  of  Gloucester  asked  him  the  pro- 
duct of  21,734  multiplied  by  .543:  he  immediately  replied 
11,801,'»62:  but,  upon  some  remark  being  made  on  the 
subject,  the  child  said  that  he  had,  in  his  own  mind,  mul- 
tiphed  65202  bv  181.  Now,  although  in  the  first  instance 
it  must  be  evident  to  every  mathematician  that  4395  is  equal 
to  293  X  15,  and  consequently  that  (4395)'=  (293)^  x  (15)^; 
and  further  that  in  the  second  case  543  is  equal  to  181  x3, 
and  consequently  that  21734  X  (181  X  3)  =  (21734  x  3)  x 
181  ;  yet,  it  is  not  the  less  remarkable  that  this  combination 
should  be  immediately  perceived  by  the  child,  and  we  can- 
not the  less  admire  his  ingenuity  in  thus  seizing  instantly 
the  easiest  method  of  solving  the  question  proposed  to  him. 

It  must  be  evident,  from  what  has  here  been  stated,  that 
the  singular  faculty  which  this  child  possesses  is  not  c/^o- 
geM<?r  dependent  upon  his  memory.  \u  the  mnltipUcation 
of  numbers  and  in  the  raising  of  powers .^  he  is  doubtless 
considerably  assisted  by  that  remarkable  quality  of  the 
mind  :  and  in  this  respect  he  might  be  considered  as  bear- 
ing some  resemblance  (if  the  difference  of  age  did  not  pre- 
vent the  justness  of  the  comparison)  to  the  celebrated  Je- 
dediah  Buxton,  and  other  persons  of  similar  note.  But,  in 
the  extraction  of  the  roots  of  numbers,  and  in  determining 
theiryac/ors  (if  any),  it  is  clear,  to  all  those  who  have  wit- 
nessed the  astonishing  quickness  and  accuracy  of  this  child, 
that  the  memory  has  little  or  nothing  to  do  with  the  pro- 
cess.   And  in  this  particular  point  consists  the  remarkable 

difference 
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difference  lietwetn  the  presem  and  all  fonder  instances  of 
an  apparemK  simibr  kiiid. 

\\  has  bten  ncordeil  as  an  astonishing  effort  of  nieniory 
that  the  cetehraied  Enler  (vvh<\  in  the  scit;ncc  of  analysis, 
might  vie  even  with  Newi'.n  hunself,)  coild  remeniht  r  the 
first  six  powers  of  every  nnmber  under  100.  This,  pro- 
bably, must  be  taken  with  some  restrictions:  but,  it  true 
to  the  fullest  txTciii,  it  is  not  mrre  a.nonis.hmg  than  the 
efforts  of  this  child  ;  with  this  additional  circun.strtnce  in 
favour  of  the  latter,  that  he  is  capable  of  verifying  >n  a 
very  few  seconds,  every  ^gure  which  he  mav  have  occasion 
for.  It  has  been  further  remarked  by  the  biographer  of 
that  eminent  maihemaiician,  that  **  be  perceived,  almost 
*'  at  a  simple  glance,  the  factors  of  which  his  formulae 
"  were  composed;  the  particular  system  f)f  faciors  hi  long- 
^*  ing  to  the  qiestion  under  consideration;  the  various 
<'  artifices  by  which  tltat  system  may  be  simphfied  and 
*'  reduced;  and  the  relation  of"  the  several  factors  to  the 
'*  conditions  of  the  hypothesis.  His  cxpertpess  in  this 
*'  particular  probably  resulted,  in  a  great  measure,  from  the 
*'  ease  with  which  he  performed  n  afhcmatical  mvestiga- 
*'  tions  by  head.  He  had  always  accustomed  himself  to 
**  that  exercise;  and,  having  practised  it  with  assiduity, 
"  (even  before  the  loss  of  sight,  which  afterwards  rendered 
*'  it  a  matter  of  necessity,)  he  is  an  instance  lo  what  an 
<*  astonishing  degree  ii  may  be  acquired,  and  how  much 
*^  it  improves  the  intellectual  powers.  iSio  other  discipline 
**  is  so  effectual  in  strengthening  the  faculty  of  attention  : 
*^  it  gives  a  facility  of  apprehension,  an  accuracy  and  steadi- 
'^  ness  to  the  conceptions  ;  and  (what  is  a  still  more  valu- 
**  able  acquisition)  it  habituates  the  mind  to  arrangement 
**  in  its  reasonings  and  reflections.'* 

It  (is  not  intended  to  draw  a  comparison  between  the 
humble,  though  astonishing,  efforts  of  this  infant- prodigy 
and  the  gigantic  powers  of  that  illustrious  character  to 
whom  a  reference  has  just  been  made :  yet  we  may  be  per- 
mitted to  hope  and  expect  that  those  wonderful  talents, 
which  are  so  conspicuous  at  this  early  affc,  may  by  a  suit- 
able education  be  considerably  improved  and  extended ;  and 
that  some  netv  light  will  eventually  be  thrown  upon  those 
subjects,  for  the  elucidation  of  winch  his  mmd  ajipears  to 
be  peculiarly  formed  by  nature,  since  he  enters  into  the 
world  with  all  those  powers  and  faculties  uhich  ari:  not 
even  attainable  by  the  most  eminent  at  a  more  ndvavced 
period  of  life.  Every  mathcmalician  must  be  av\are  of  the 
important  advantages  which  have  sumetiiues  been  derived 

from 
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from  the  most  simple  and  trifling  circumstances;  the  full 
cflect  of  which  has  not  always  been  evident  at  first  sight. 
To  mention  one  singular  instance  of  this  kind.  The  very 
simple  improvement  of  expressing  the  powers  and  roots  of 
quantities  by  means  of  indices^  introduced  a  new  and 
general  arithmetic  of  eocponents :  and  this  algorithm  of 
powers  led  the  way  to  the  invention  of  logarithms^  by 
means  of  which,  all  arithmetical  computations  are  so  much 
facilitated  and  abridged.  Perhaps  this  child  possesses  a 
knowledge  of  some  more  important  properties  connected 
v;ilh  this  subject;  and  although  he  is  incapable  at 
present  of  giving  any  satisfactory  account  of  the  state  of 
his  mind,  or  of  communicating  lo  others  the  knowledge 
which  it  is  so  evident  he  does  possess,  yet  there  is  every 
reason  to  believe  that,  when  his  mind  is  more  cultivated 
and  his  ideas  more  expanded,  he  will  be  able  not  only  to 
divulge  the  mode  by  which  be  at  present  operates,  but  also 
point  out  some  new  sources  of  information  on  this  interest- 
ing subject. 

The  case  is  certainly  one  of  great  novelty  and  importance : 
and  every  literary  character  and  every  friend  to  science 
must  be  anxious  lo  see  the  experiment  fairly  tried,  as  to  the 
effect  which  a  suitable  education  may  produce  on  a  mind 
constituted  as  his  appears  to  be.  With  this  view  a  num- 
ber of  gentlemen  have  taken  the  child  under  their 
patronage,  and  have  formed  themselves  into  a  commit- 
tee for  the  purpose  of  superintending  his  education* 
Application  has  been  made  to  a  geiuleman  of  science,  well 
known  for  his  mathematical  abilities,  who  has  consented 
to  take  the  child  under  his  immediate  tuition  ;  the  com- 
mittee therefore  propose  to  withdraw  him,  for  the  present, 
from  public  exhibition^  in  order  that  he  may  fully  devote 
himself  to  his  studies  But  whether  they  shall  be  able 
wholly  to  accomplish  the  object  thev  have  in  view,  will  de- 
pend upon  the  assistance  which  they  may  receive  from  the 
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XXIV.  On  the  Existence  of  Caoutchouc  in  the  Asclepia's 
{^incetoxlcum.     By  J.  Woodcock,  Esq, 

To  Mr,  Tilloch. 

Sir,  In  addition  to  the  notice  contained  in  your  last  num- 
ber of  the  discovery  of  caoutchouc  in  several  vegetables 
growing  in  the  vicinity  of  Philadelphia,  by  Dr.  Barton,  I 
beg  leave  to  state  that  I  have  found  this  singular  substance 
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in  considerable  proportion  in  the  milky  juice  of  the  Ascle- 
pias  Vincetoxicum. 

Several  summers  ago,  on  breaking  off  a  leaf  from  this 
plant,  I  remarked  the  exudation  of  a  large  drop  of  milky 
fluid;  and  being  desirous  of  lasting  it,  with  a  view  to  ascer- 
tain whether  it  possessed  the  narcotic  flavour  of  poppy,  or 
lettuce,  or  the  acrimony  of  Eupliorbiumy  I  found  that  it 
left  in  the  mouth  a  tasteless  and  very  elastic  substance. 
On  rubbing  a  drop  of  the  milk  also  between  the  finders,  as 
the  aqueous  part  became  dissipated,  the  substance  in  ques- 
tion adhered  strongly  to  them,  and  was  capable  of  being 
drawn  out  into  long  and  very  elastic  threads.  I  collected 
about  two  drachms  of  this  juice  in  a  phial.  On  immersing 
the  bottle  containing  it  in  hot  water,  the  milk  had  its 
fluidity  increased,  but  no  separation  of  its  parts  took  place. 
When  dropped  into  distilled  water,  it  sunk  to  the  bottom; 
and  if  diffused  by  agitation,  it  separated  by  repose  into  white 
flocculi :  this  separation  is  immediately  efl'ected  by  heating 
the  mixture.  An  instantaneous  coagulum  is  formed  on 
dropping  the  juice  into  deaquated  alcohol,  and  the  substance 
so  separated  is  readily  soluble  in  naphtha.  It  is  also  very 
inflammable.  These  are  all  the  observations  that  I  have 
yet  had  opportunity  of  making.  If  they  have  not  already 
been  noticed,  I  shall  be  obliged  by  an  early  insertion  of 
them  in  your  useful  work. 

I  am  not  aware  whether  this  principle  is  common  to  all 
the  AsclepiadecB,  having  only  tried  the  vincetoxicum  and 
fruticosa. 

I  am,  sir. 

Your  very  obedient  servant, 

River  Terrace,  Islington,  J.  WoODCOCK. 

August  6,  181'2. 

XXV.  A  Memoir  upon  the  Organs  of  Absorption  in  Mam- 
miferous  Animals.  By  M.  Magendie,  Doctor  of  Me- 
dicine of  the  Faculty  of  Paris,  Professor  of  Physiology , 
^c.     The  Experiments  conducted  by  Doctors  Magendie 

G7ZC?  DeLILE*. 

Among  the  facts  which  I  had  the  honour  to  report  to  the 
Class,  in  a  memoir  upon  the  vpas  tiente,  the  iiux  vomica, 
and  the  bean  of  St.  Ignatius,  there  is  one  which  appeared 
to  me  worthy  of  more  particular  attention ;  I  mean  the 
readiness  with  which  those  poisonous  matters  are  absorbed 

*  Read  at  the  Institute  ou  the  7th  of  August,  1809, 
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and  introduced  into  the  sanguiferous  system.  It  must  be 
recollected,  that  it  scarcely  requires  twenty  seconds  to  con- 
vey these  poisons  from  the  peritoneal  cavity  to  the  spinal 
marrow. 

The  general  received  ideas  relative  to  the  organs  of  ab- 
sorption do  not  admit  of  a  doubt  that  the  lymphatic  vessels 
are  the  agents  for  conveying  these  poisons  into  the  sangui- 
ferous system.  Thus,  in  the  experiment  where  the  poison 
was  introduced  into  the  middle  of  the  thigh  of  an  animal, 
there  was  but  one  way  of  explaining  its  absorption:  it 
must  necessarily  be  admitted  that  it  was  taken  from  the 
wound  by  the  lymphatic  vessels  of  the  parts  with  which  it 
was  in  contact ,  that  after  being  absorbed,  it  was  carried 
by  these  vessels  towards  the  glands  of  the  groin  ;  that  after 
traversing  these  bodies,  it  was  conveyed,  still  by  the  lym- 
phatic vessels,  to  the  thoracic  duct ;  finally,  that  it  was 
introduced  into  the  sanguiferous  system  by  the  commimi- 
cations  which  the  thoracic  duct  preserves  with  the  subcla- 
vian veins,  and  principally  with  those  of  the  left  side. 

Such  ought  to  have  been,  and  such  in  fact  was  our 
opinion  at  the  time  of  the  publication  of  the  memoir  upon 
the  strychnos.  Nor  were  the  experiments  of  which  T  am 
about  to  give  an  account  undertaken  with  a  view  to  dis- 
cover new  facts,  but  rather  to  add  a  degree  of  certainty  to 
an  explanation  already  admitted ;  and  our  labours  did  not 
take  a  particular  direction,  until  a  great  number  of  facts 
obliged  us  to  modify  our  view  of  this  subject.  But  so 
rapid  an  absorption,  by  vessels  whose  principal  character- 
istics are  weakness  and  slowness  of  action ;  a  poisonous 
substance,  that  so  quickly  pervades  the  difficult  and  wind- 
ins;  route  of  the  lymphatic  glands  without  any  alteration 
therein,  were  two  circumstances  that  ought,  perhaps,  to 
have  made  us  entertain  some  doubts  of  the  correctness  of 
the  received  explanation.  This  explanation,  however,  is 
given  by  so  many  respectable  persons,  and  is  supported  by 
experiments  so  positive,  that  even  now,  when  we  have 
many  facts  to  oppose  it,  we  dare  not  say  that  it  wants  ex- 
actness, but  only  that  it  is  not  admissible  under  every  cir- 
cumstance. 

Previous  to  any  detail  of  our  experiments,  it  will  not  be 
useless  to  relate,  in  few  words,  an  opinion  which  for  some 
time  balanced  the  present  prevailing  belief  relative  to  the 
organs  of  absorption. 

This  opinion,  professed  by  Boerhaave,  Haller,  Meckel, 
Ruysch,  Swammerdam,  and  others,  was,  that  the  sangui- 
ferous 
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ferous  veins,  in  common  with  the  lymphatic  vessels,  pes* 
sessed  an  absorbing  power. 

It  is  supported  by  different  circumstances  of  structure, 
and  by  some  physiological  and  pathological  facts.  A  series 
of  interesting  experiments,  undertaken  and  executed  a  few 
years  since,  at  the  veterinary  school  of  Alfort,  has  also 
strengthened  the  probability  of  such  absorbent  property 
of  the  veins,  but  without  producing  entire  conviction.  It 
is  well  understood,  that  an  opinion  established  upon  the 
physical  structure  of  the  organs,  deduced  from  a  sufficient 
and  conclusive  number  of  experiments,  and  supported  by 
the  names  of  Boerhaave,  Haller,  and  Ruysch,  ought  not 
to  be  easily  abandoned.  Nor  was  less  required  than  the 
anatomical  discoveries  of  the  last  century,  the  correct  ex- 
periments of  Hui>ter  and  his  brother,  those  of  Cruikshank, 
Mascagni,Desgenettes,and  others,  to  establish  the  belief  that 
the  lymphatic  vessels  only  possess  the  absorbent  faculty. 

I  will  further  cite,  in  support  of  the  general  opinion, 
some  very  curious  experiments  lately  made  by  M,  Dupuy- 
trcn.  This  physiologist,  who  has  kindly  permitted  me  to 
report  the  principal  results  of  his  labours,  tied  the  thoracic 
duct  in  several  horses ;  some  of  them  died  in  five  or  six 
days,  others  preserved  every  appearance  of  health.  We 
know  already,  by  an  experiment  of  Duverny,  by  some  ob- 
servations on  the  thoracic  duct  when  obstructed,  and  above 
all  by  the  experiments  of  Landrin,  that  the  thoracic  duct 
may  cease  to  convey  the  chyle  into  the  subclavian  vein, 
without  being  followed  by  the  death  of  the  animal :  it  is 
true,  we  also  know,  that  some  animals  died  in  consequence 
of  a  ligature  round  the  duct ;  but  we  are  entirely  ignorant 
of  the  cause  of  this  diversity  in  the  results.  M.  Dupuy- 
tren,  by  his  experiments,  has  found  one  very  satisfactory. 
In  the  animals  that  died  in  five  or  six  days  from  the  liga- 
ture round  the  thoracic  duct,  he  always  found  it  impossi- 
ble to  pass  any  injection  from  the  inferior  part  of  the  duct 
into  the  subclavian  vein ;  consequently,  it  is  very  probable 
that  the  chyle  ceased  to  be  conveyed  into  the  venous  sy- 
stem immediately  after  the  application  of  the  ligature.  On 
the  contrary,  in  all  the  animals  who  have  survived  the  ap- 
plication of  the  ligature,  it  has  always  been  easy  to  make 
every  kind  of  liquid  pass  from  the  inferior  part  of  the  duct 
to  the  subclavian  veins,  by  means  of  the  very  numerous 
communications  between  these  two  points  by  the  lymphatic 
wessels,  placed  alike  in  the  posterior  as  in  the  anterior  me- 
diastinum. 

I  have 
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\  have  personally  assisted  M.  Diipuytren  in  opening  a 
horse,  the  thoracic  duct  of  which  he  had  tied  more  than 
six  weeks  before,  and  I  easily  satisfied  myself  that  there 
existed  evident  communications  between  the  inferior  por- 
tion of  the  duct  and  the  subclavian  veins,  although  this 
canal  was  entirely  destroyed  at  the  place  of  the  ligature. 

I  now  proceed  to  the  experiments  which  I  made,  for 
the  most  part  in  concert  with  M.  Delile,  to  determine 
whether  the  lymphatic  vessels  are  really  the  only  ones  by 
which  foreign  substances  enter  into  the  venous  system. 

A  circumstance  that  has  always  thrown  some  obscurity 
over  the  experiments  upon  absorption,  is  the  difficulty  of 
demonstrating,  with  certainty,  the  passage  and  presence  of 
absorbed  matters,  either  in  the  lymphatic  or  sanguiferous 
Vessels.  We  have  not  these  inconveniences  to  fear  in  em- 
ploying the  upas,  or  the  ntix  vomica;  for  it  is  known  that 
two  cenliarammes  of  these  substances  produce  effects  too 
remarkable  to  be  mistaken. 

Would  the  ligature  round  the  thoracic  duct  stop  the 
passage  of  the  poison  in  the  sanguiferous  system,  and  con- 
sequently its  effects  upon  the  spinal  marrow  ?  This  was 
the  first  question  that  we  proposed  to  resolve* 

I  applied  in  a  dog  a  ligature  to  the  thoracic  duct,  a 
Htile  before  its  opening  into  the  left  subclavian  vein ;  I 
afterwards  introduced  a  solution  of  the  upas  into  the  cavity 
of  the  peritoneum.  The  ef!'ects  of  the  poison  were  as 
prompt  and  marked  as  if  the  thoracic  canal  had  not  beeii 
tied.  I  have  tried  the  same  ligatufe  in  other  animals ;  but 
instead  of  introducing  the  poison  into  the  cavity  of  the 
peritoneum,  I  introduced  it  either  into  the  pleura,  or  into 
the  stomach,  the  intestines,  or  muscles  of  the  thighs,  &c. 
The  effects  have  always  been  equally  rapid  and  intense,  as 
if  the  thoracic  canal  had  been  free. 

Decisive  conclusions  cannot  be  drawn  from  these  first 
essays,  for  we  know  that  the  thoracic  canal  is  not  the  only 
point  of  communication  between  the  lymphatic  and  ve- 
nous systems.  There  is  ordinarily,  on  the  right  side,  a 
second  thoracic  duct,  almost  as  considerable  as  that  on  lh6 
left ;  the  large  lymphatic  vessels  often  open  themselves  so- 
litarily into  the  subclavian  veins  ;  and  more  frequently  still 
the  thoracic  duct  has  several  mouths  into  the  veins  where 
it  terminates. 

One  of  these  circumstances  was  found  to  occur  in  the 
animals  subjected  to  our  experiments ;  and  we  must  have 
recourse  to  other  trials,  from  which  other  results,  less  equi- 
vocal, may  be  deduced. 

Upon  a  dog  who  had  eaten  a  large  quantity  of  meat 
Vol.  40.  No.  172.  August  1812.  I  seven 
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seven  hours  before,  in  order  that  his  abdominal  lympVia^icr 
vessels   might  be  easily   perceived,   we  made  an  incision 
through  the  parietes  of  the  abdomen,  and  took  from  thence 
a  coil  of  the  small  intestines,  upon  which  we  applied  two 
ligatures  about  five  inches   apart  from  each  other.     The 
lymphatics,  which  had  their  origin  in  this  turn  of  the  in- 
testine,were  very  white  and  very  apparent  from   the  chyle 
which   they  contained.     Two  ligatures  were  placed  at  the 
distance  of  one  centimetre  upon  each  of  these  lymphatics; 
we  cut  these  vessels  between   the  two  ligatures ;  we  took 
great  care  in  our  experiment,   and  assured  ourselves,  by 
every  possible  means,  that  the  curvature  of  the  intestine, 
taken  from  the  abdomen,   had   no  further  communication 
with  the  body  by  the  lymphatic  vessels.     Five  arteries  and 
five  mesenteric  veins  ended  in   the  poriion  of  the  intestine 
comprised  between  the  two  ligatures ;  four  of  these  arteries 
and  four  of  the  veins  were  tied  and  cut  in  the  same  man- 
ner as  the  Ivmphatics  ;  the  two  extremities  of  the  curva- 
ture of  the  intestine  were  cut,  and  entirely  separated  from 
the  rest  of  the  small  intestine.     Thus  we  had  a  portion  of 
the  intestine  about  five  inches  in  length,  not  communicat- 
ing with  the  rest  of  the  body,  but   by  one  artery  and  one 
mesenteric  vein  ;  these  two  vessels  were  separated  at  the 
distance  of  four  lingers  breadth.     We  even  raised  the  cel- 
lular substance,  lest  some  lymphatic  vessels  might  lie  there 
concealed.     We   had  nothing  further  by  which  to  obtain 
a  positive  result,  than  to  inject  a  small  quantity  of  the  upas 
iieute  into  the  cavity  of  the  intestinal  curvature.     This  was 
also  done  with  proper  precautions  to  prevent  the  escape  of 
the  injected  liquor.     The  curvature  of  the  intestine,  en- 
veloped in  fine  linen,  was  replaced  in  the  abdomen ;  it  was 
then  precisely   one  o'clock.     To  our  great  astonishment, 
about  six  minutes  after,  the  general  effects  of  the  poison 
diffused  themselves  with  their  usual  intensity,  and  in  such 
a  manner  that  every  thing  proceeded  as   if  the  curvature  of 
the  intestine  had  been  in  its  natural  state. 

The  animal  being  dead,  we  examined  the  parts  ;  no  li- 
gature was  displaced,  nothing  could  make  us  suppose  that 
the  poison  had  parsed  into  the  abdominal  cavity. 

This  experiment,  repealed  several  times  without  any 
modification  in  the  result,  appeared  to  us  most  conclusive; 
it  proves,  at  least  as  far  as  can  be  proved  in  physiology, 
that  the  lacteal  vessels  are  not  the  exclusive  organs  of  in- 
testinal absorption. 

This  kind  of  absorption,  different  from  that  of  the  lym- 
phatic, may  be  peculiar  to  the  intestines;  it  would  be  im- 
portant to  know,  if  it  could  be  discovered  to  exist  in  the 
other  parts.  We 
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We  separated  from  its  body  the  thigh  of  a  dog,  previ- 
ously rendered  comatose  by  opium,  (in  order  to  spare  it  the 
pain'  of  a  difficult  experiment;)  tl.is  separation  was  so 
made,  that  the  thigh  siiii  commimieated  with  the  trunk 
by  the  crural  artery  and  vein.  We  took,  with  regard  to 
these  two  vessels,  the  same  precautions  as  for  the  mesen- 
teric vein  and  artery  in  the  preceding  experiments;  that 
is,  we  isolated  them  on  an  extent  of  four  centimetres,  and 
raised  their  ct-lluiar  coat,  lest  it  should  conceal  some  lym- 
phatic vessels;  we  tlien  inserted  two  grains  of  the  poison 
\n  the  foot,  and  waited  the  effects.  Tliey  manifested  them- 
selves with  as  much  promptitude  and  energy  as  if  the 
thigh  had  not  been  separated  from  the  body;  insomuch 
that  the  iirst  signs  of  the  action  of  the  upas  appeared  before 
the  fourth  minute,  and  the  animal  died  before  ihe  tenth. 

it  may  be  objected,  that  notwithstanding  all  the  pre- 
cautions taken,  the  arterial  and  venous  parietes  still  con- 
tained some  lymphaiics,  and  that  these  vessels  were  suffi- 
cient to  give  passage  to  the  poison.  It  were  easy  to  refute 
this  objection. 

I  repeated,  upon  another  dog,  the  preceding  experiments, 
with  this  modification,  that  1  introduced  into  the  crural 
artery  a  small  quill,  upon  which  I  fixed  this  vessel  by  two 
ligatures*;  the  artery  was  afterwards  cut  circularly  between 
these  two  bands.  I  did  the  same  to  the  crural  vein;  so 
that  there  was  no  longer  any  communication  between  the 
thigh  and  the  rest  of  the  bud.y,  unless  by  the  arterial  blood 
which  conies  to  the  thigh,  and  by  the  venous  blood  which 
returns  to  the  trunk.  The  poison  introduced  into  the  foot 
produced  its  general  effects  in  the  ordinary  time,  that  is, 
in  about  four  niinutes.  It  may  be  deduced,  I  believe,  from 
these  different  experiments,  that  the  lynjphatic  system  is 
not,  at  least  in  certain  cases,  the  exclusive  route  that  foreign 
substances  take  to  arrive  at  the  venous  system. 

This  new  mode  of  absorption,  much  n5orc  direct  than 
that  by  the  lymphatics,  presents  the  means  of  easily  con- 
ceiving the  rapidity  with  which  the  different  deleterious 
and  other  matters  are  absorbed,  as  well  as  the  rapidity  with 
which  they  produce  tlicir  effects  upon  the  system. 

But  what  are  the  organs  that  first  absorb  the  poison  from 
the  parts  where  it  has  been  introduced  ?  Are  they  the  ra- 
dicles of  the  veins,  or  are  they  rather  the  capillary  lym- 
phatics, which,  having  immediate  anastomosis  with  the 
sanguiferous  capillaries  or  exhalants,  would  immediately 
diflTuse  the  poison  through  the  venous. system  ? 

The  experiments  which  I  have  just  related,  joined  to 
I  2  those  . 
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those  which  have  been  made  on  the  same  subject,  appear 
to  me  totally  insufficient  to  decide  either  of  these  questions; 
only  it  ought  to  be  remarked,  that  our  experiments  are 
strongly  in  favour  oFa  direct  absorption  by  the  veins. 

But  it  is  a  fact  rendered  evident  by  the  preceding  ex- 
periments, and  upon  which  it  is  necessary  to  pause  a  mo- 
ment, that  the  venous  blood  becomes  charged  with  the 
poison  ;  and  that,  by  the  intervention  or  means  of  this 
blood,  the  poison  produces  its  deleterious  action  upon  the 
system.  In  fact,  if  in  the  experiments  where  I  had  sepa- 
rated the  thigh  from  the  trunk,  we  suspend  the  course  of 
the  venous  blood,  by  compressing  between  two  fingers  the 
crural  vein,  we  lessen,  and  even  totally  suspend,  the  pro- 
duction of  the  effects.  The  blood  of  an  animal,  in  which 
the  signs  of  action  of  the  upas  are  developed^  contains  then 
some  portion  of  poisonous  matter ;  indeed  it  may  be  said 
to  be  really  poisoned.  It  were  curious  and  interesting  to 
know,  if  this  blood,  carried  into  the  circulatory  system  of 
a  healthy  animal,  would  produce  effects  similar  lo  those  it 
had  upon  the  animal  itself.  At  first  sight,  we  are  led  to 
believe  that  this  is  extremely  probable,  even  that  it  is  cer- 
tain. The  following  experiments  will  show  with  what  care 
we  ought,  in  physiology,  to  distinguish  that  which  is  pro- 
bable from  that  which  is  proved  by  experiment. 

We  passed  the  arterial  blood  of  an  animal,  in  which  the 
tetanus  caused  by  the  upas  was  manifest,  into  the  jugular 
vein  of  a  healthy  animal ;  the  transfusion  lasted  near  twenty 
minutes,  so  that  the  healthy  animal  received  a  very  con- 
siderable quantity  of  poisoned  blood,  which  at  the  first  mo- 
ment of  the  experiment  was  of  a  red  and  vermilion  co- 
lour, and  which  afterwards  became  violet  and  black,  when 
the  upns  had  produced  asphyxia.  There  did  not,  however, 
ippear  any  irritation  of  the  spinal  marrow,  and  the  animal 
only  experienced  what  happens  in  common  transfusions 
made  with  care.  I  mean,  that  it  had  for  some  hours  a 
very  marked  acceleration  of  the  inspiratory  and  expiratory' 
motions,  as  well  as  a  very  abundant  pulmonary  exhalation. 
Frequently  repeated,  this  experiment  has  always  produced 
the  same  results. 

We  were  now  certain,  that  the  arterial  blood  of  animals 
poisoned  by  the  upas  tieutty  the  nu^v  vomica,  or  the  lean  of 
St.  Ignatius,  was  not  susceptible  of  producing  similar  ef- 
fects on  other  animals ;  it  would  not  be,  perhaps,  the  same 
with  the  venous  blood.  It  may  be  presumed,  that  the  re- 
spiratory action  changed  the  nature  of  the  poisonous  sub- 
atance ;  and  this  alteration  might,  to  a  certain  degree^  give 

the 
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the  reason,  why  the  transfusion  of  the  arterial  blood  of 
animals  poisoned  by  the  strychnos  is  not  followed  with 
bad  effects. 

This  circumstance  did  not  take  place  with  the  venous 
blood,  which  returns  from  the  part  where  the  poison  has 
been  introduced.  After  the  experiments  reported  in  the 
memoir  upon  the  upas,  and  in  this,  it  is  impossible  to 
doubt,  that  this  blood  does  not  transport  the  poison  to  the 
lungs.  It  is  very  probable  that,  introduced  in  the  circula- 
tory system  of  another  animal,  it  would  produce  effects 
similar  to  those  which  it  caused  upon  the  animal  on  which 
the  inoculation  of  the  poison  was  maJe. 

A  sma'l  piece  of  wood  covered  with  two  grains  oi  upas 
tieitte  was  stuck  into  the  thick  part  of  the  left  side  of  the 
nose  of  a  dog.  Three  minutes  after  this  introduction,  we 
passed  into  the  venous  system  of  another  dog,  the  blood  of 
the  jugular  vein  of  the  side  where  the  introduction  of  the 
poison  had  been  made.  The  transfusion  commenced  about 
one  minute  before  the  first  signs  of  the  upas;  it  did  not 
cease  until  the  death  of  the  animal  who  experienced  it.  No 
appearance  of  irritation  of  the  spinal  marrow  was  perceived 
in  the  animal  who  received  so  great  a  quantity  of  poisoned 
blood. 

Although  these  experiments  were  repeated  several  times, 
with  variations  in  the  mode  of  introducing  the  poison,  we 
never  could  perceive  in  the  healthy  animal,  who  had  suf- 
fered the  transfusions  of"  poisoned  blood,  any  thing  which 
resembled  the  effects  of  the  strychnos. 

Results  so  p  )sitive,  appear  to  us  of  a  nature  to  warrant 
the  conclusion,  that  the  venous  blood  of  animals  poisoned 
by  the  upas,  the  m/x  vomica,  and  the  bean  of  St.  Ignatius^ 
is  no  more  capable  than  the  arterial  blood,  of  producing 
upon  another  animal  the  effects  which  it  will  cause  upon 
the  animal  from  which  it  was  taken. 

If  there  still  remained  any  doubts,  they  would  be  removed 
by  the  following  experiment,  which  was  repeated  several 
times. 

As  in  the  experiments  above  related,  we  separated,  from 
the  body,  the  thigh  of  an  animal,  isolating  as  before  ihd 
crura'  artery  and  vein  ;  we  introduced  the  poison  into  the 
separated  foot,  and  transfused  the  blood  of  the  crural  vein 
into  the  jugular  vein  of  a  sound  anima'.  The  passage  of 
the  blood  from  one  animal  to  the  other  lasted  more  than 
ten  minutes,  a  time  more  than  sufficient  for  the  production 
of  the  effects  of  the  upas.  But  no  sign  of  the  action  of 
this  poison  was  perceived,  either  in  the  one  or  in  the  other 
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animal.  The  one  preserved  perfect  health;  the  other  died 
in  a  few  days,  in  consequence  of  the  amputation  of  the 
thigh,  and  the  loss  of  blood  which  was  transfused. 

It  must  not,  however,  be  thouglu,  that  in  this  experi- 
ment the  transfused  blood,  by  some  particular  cause,  had 
no  dektcrious  properties,  ftr  the  following  experiment 
proves  the  contrary. 

As  in  the  preceding  experiment,  I  separated  the  thigh 
from  the  body  ;  three  minutes  after  introducing  the  poison 
into  the  foot,  I  passed  lhti  blood  of  the  crural  vein  into  the 
jugular  vein  of  another  animal;  the  transfusion  was  pro- 
longed five  minutes  without  producing  any  effects.  I  then 
stopped  it,  and  disposed  things  in  such  a  manner  that  the 
blood  of  the  crural  vein  should  return  to  the  animal  to 
which  it  belonged.  Almost  instantly  this  animal  exhibitec| 
evident  signs  of  the  action  of  stryckrios  on  the  spinal 
marrow. 

From  the  different  experiments  reported  in  this  memoir, 
we  must,  [  think,  conclude, 

1st.  That  the  lymphatic  vessels  are  not  always  the  route 
followed  by  foreign  matters,  to  arrive  at  the  sanguiferous 
system. 

2d.  That  the  blood  of  animals,  upon  which  the  bitter 
strychnGS  has  produced  its  deleterious  effect,  cannot  pro- 
duce any  fatal  effects  upon  other  animals. 

As  to  the  explanation  of  this  smgular  phsenomenon,  it 
would  be,  I  think,  premature  to  .give  it  at  present.  In 
physiological  science,  we  ought  to  be  sparing  of  conjec- 
tures, and  prodigal  of  facts. 

Magendie,  t).  M.  P. 

Note. — ^This  Memoir  has  received  the  approbation  of  the 
Institute. 


XXVI.  On  the  Production  of  Sugar  from  the  Starch  of 
Wheat  y  and  of  Potatoes ,  by  the  yigency  of  Sulphuric  Acid. 
By  Mr.  William  Moore,  London. 

JL  HE  interesting  nature  of  this  curious  fact  will,  I  hope,  be 
thought  sufficient  apology  for  my  venturing  to  offer  a  few 
observations  on  this  subject.  I  shall  first  briefly  state  that 
it  is  to  M.  Kirchhoff  of  St.  Petersburg  that  the'  public  are 
indebted  for  this  discovery.  He  very  lately  communicated 
it  to  Professor  Berzelius  of  Stockholm.  This  celebrated 
chemist,  immediately  on  his  arrival  in  this  country,  men- 
lioned  it  to  Sir  Humphry  Davy,  at  whose  desire  I  repeated 
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the  experiments,  and  by  whose  kindness  I  have  been  allowed 
to  operate  in  the  Laboratory  of  the  Royal  Institution. 

The  original  experiment  was  made  by  boiling  together 
100  parts  of  starch,  400  parts  of  water,  and  one  part  of  sul- 
})huric  acid,  for  3Q  hours,  on  a  slow  fire,  in  a  covered  vessel, 
adding  from  time  to  time  water  for  that  which  boiled  away: 
towards  the  expiration  of  that  time  some  charcoal  in  pow- 
der was  put  in  ;  and  lastly,  enough  of  carbonate  of  lime  to 
saturate  the  acid  :  the  solution  was  then  filtered,  evaporated 
to  the  consistence  of  a  thick  syrup,  and  put  to  crystallize; 
which  generally  takes  place  in  three  days.  In  repeating 
this  experiment  I  got  some  starch  not  converted,  which 
was  owing  I  believe  to  the  heat  not  being  sufficiently  strong, 
with  the  intention  of  shortening  the  time  of  boiling.  I  in- 
creased the  quantity  of  sulphuric  acid  (at  the  suggestion 
of  Professor  Berztlius  in  a  second  trial)  to  3  per  cent.  I 
have  also  made  trials  with  4,  5,  6,  and  8  per  cent,  of  acid, 
but  they  did  not  either  increase  the  result,  or  shorten  the 
time  of  boiling,  as  much  as  I  expected.  I  have  also  made 
experiments  with  the  starch  of  potatoes,  in  the  same  pro- 
portions as  that  of  wheat  which  I  used  in  my  first  trials  : 
the  only  difference  I  could  perceive  between  them  was,  that 
the  sugar  was  not  so  abundant  from  the  potatoe  starch,  and 
that  it  contained  more  gummy  matter  than  the  sugar  ob- 
tained from  that  of  wheat.  I  observed  that  they  do  not 
possess  the  property  of  sweetening  liquids,  at  all  equal  to 
the  sugar  from  the  juice  of  the  cane.  I  have  not  been  able 
to  procure  either  of  them  sufficiently  crystallized,  to  state  the 
difference  of  either  of  them  (if  any)  from  each  other,  or  from 
any  other  sugar.  My  experiments  at  present  are  not  suffi- 
ciently complete  to  warrant  my  giving  either  a  statement 
of  the  quantity  produced,  or  of  the  expense  of  the  process ; 
indeed  this  would  be  foreign  to  n)y  first  object,  which  wa* 
to  repeat  the  experiment;  but  I  am  convinced  it  cannot  be 
an  object  at  present  in  Britain.  1  am  assured  it  was  lately 
in  contemplation  to  adopt  it  on  a  large  scale  in  the  Russian 
empire,  as  the  price  of  cane  sugar  was  increased  so  much, 
and  the  supply  was  so  uncertain. 

I  shall  not  presume  to  give  the  rationale  of  this  process 
at  present.  I  am  ignorant  of  that  advanced  by  the  able  dis- 
coverer (M.  Kirchhoff);  but  I  must  dissent  from  the  opinion 
given  by  M.  Nasse*,  who  thinks  the  sulphuric  acid  is  de- 
composed, 1  have  weighed  the  quantity  of  lime  it  required 
to  saturate  the  acid  used  in  the  experiments;  and  also  o£ 

*  See  Journal  de  Physique  Mars  1812,  page  199,  &c.  which  did  not  arrive 
jp  thi^  country  until  after  these  experiments  were  made. 
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that  used  to  saturate  an  equal  w'eight  of  the  same  acid 
diluted  with  water,  and  I  find  them  to  agree  exactly. 

M.  Vogel*,  in  his  remarks  on  this  subject,  seems  to  think 
that  increasing  the  quantity  of  acid  hastened  the  forma- 
tion of  the  sugar.  He  only  obtained  the  syrup ;  time  did 
not  permit  him  to  go  further :  we  are  therefore,  for  the  pre- 
sent, deprived  of  that  able  chemist's  remarks  on  this  sub- 
ject. Should  my  future  experiments  on  this  subject  prove 
sufficiently  interesting,  I  shall  have  great  pleasure  in  mak- 
ing ihem  public,  and  I  will  take  the  liberty  of  asking  in- 
dulgence for  these,  as  J  am  but  a  pupil  in  that  science  in 
which  there  are  at  present  so  many  able  proficients.  If  these 
remarks  should  induce  some  able  investigator  to  pursue 
the  subject,  and  thereby  benefit  science  and  the  arts,  I  shall 
consider  myself  as  very  fortunate. 

XXVll.   On  the  Barometer.     By  Richard  Walker, £59, 
Oxford,.     Communicated  by  the  Author, 

To  Mr.  Tilloch. 

$IR,  OHOULn  the  following  observations,  forming  the 
conclusion  of  a  subject,  viz.  *'  Observations  on  the  Baro- 
meter," which  you  did  me  the  favour  to  communicate, 
through  the  channel  of  the  Philosophical  iVlagazine  for 
October  1810,  and  the  two  following  numbers,  be  deemed 
not  unworthy  of  a  place  in  your  next  number,  I  request 
you  will  have  the  goodness  to  insert  them. 

I  am,  sir,  your  obedient  servant, 

Oxford,  August  17,  1812.  RlCHARD  WaLKER. 

P.  S. — I  have  judged  it  expedient,  in  the  course  of  these 
observations,  to  descend  occasionally  to  particulars  which, 
to  the  generality  of  your  readers,  must  be  totally  unneces- 
sary, but  which  to  some  persons,  who  may  not  before 
have  given  much  attention  to  this  subject,  may  not  prove 
unacceptable. 

The  reason  of  the  long  interval  between  this  and  my 
former  communications  on  the  same  subject,  is  in  conse- 
quence of  my  attention  having  been  engaged  in  a  small 
work  of  a  different  nature,  which  1  hope  soon  to  have  it 
in  my  power  to  announce. 

The  barometer,  stationary^  with  a  concave  surface  of  the 
mercury  at  the  top,  is  an  almost  infallible  indication  of 

•  Journal  de  Phyaiqjie  Mars  1812,  Notice   sur  la  transmutation  de  fecul^ 
4e  frument  en  matiere  sucrce,  par  M.  Yogel. 
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rain^  at  the  place  of  observation,  or  in  its  vicinity ;  especially 
if  the  barometer  be  at  or  leloiv  changeable. 

The  barometer,  stationary,  with  a  convex  surface  of  the 
mercury  at  the  top,  is  a  strong  indication  oifair  weather^ 
at  the  place  of  observation,  or  in  its  vicinity;  especially  if 
the  barometer  be  at  or  above  changeable. 

In  the  first  instance,  I  would  account  for  this  circum- 
stance, by  the  natural  spring  or  elasticity  of  the  air  being 
suspended  or  diminished  (the  density  or  weight  of  the  at- 
mosphere remaining  the  same)  by  the  intervention  of  vapour 
collecting  into  amass;  and  in  the  latter  instance,  from 
the  dispersion  of  the  interposed  vapour,  by  which  the  na- 
tural i^pring  or  elasticity  of  the  air  is  restored. 

For  the  same  reason  it  is,  I  presume,  that  during  a  steady 
fall  of  rain,  the  barometer  is  commonly  stationary,  with  a 
concave  surface  at  the  top  ;  and  as  soon  as  the  weather  be- 
gins to  clear  up,  the  top  of  the  mercury  in  the  barometer 
assumes  a  convex  surface. 

The  quick  ascent  into  the  atmosphere,  of  smoke,  vapour^ 
&c.  \n<\'\ca.tGs  fair-weather ;  and  the  slow  ascent,  and  parti- 
cularly the  descent  of  them,  indicates  rain.  The  former,  in 
consequence  of  an  influx  of  denser  or  heavier  air,  into  the 
Jower  stratum  of  the  atmosphere,  commonly  from  the  north 
and  east  points ;  and  the  latter,  in  consequence  of  an  influx 
of  rarer  or  lighter  air,  into  the  lower  stratum  of  the  at- 
mosphere, commonly  from  the  south  and  ivesi  points. 

Upon  the  whole  there  is  more  wet  iveaiher,  whilst  the 
barometer  is  above  changeable  ;  than  there  is  dry  weather^ 
whilst  the  barometer  is  beloiv  CHAffGhABLE.  Hence  it 
follows  that,  cceteris  paribus,  the  former  state  of  the  baro- 
meter is  not  so  strong  an  indication  of  fair  weather,  as  the 
latter  is  of  rainy  weather. 

The  barometer  risings  especially  if  it  be  progressive, 
whilst  the  wind  is  in  the  south  or  south-west  points,  indi- 
cates a  change  of  the  wind  to  the  north  or  east  points  ;  and 
conversely,  the  barometer  sinking,  whilst  the  wind  is  ia 
the  opposite  points,  indicates  a  change  to  the  south  or  wesi 
points. 

In  the  spring,  and  as  summer  advances,  rain  brings  suc- 
cessively warmer  iveat her  dUer  It;  and  lu  autumn,  and  as 
winter  approaches,  rai?i  brings  successively  colder  weather 
after  it.  Hence,  successive  showers  gradually  change,  as 
it  were,  spring  into  summer,  and  autumn  into  winter. 

The  reason  of  this  seems  to  be,  that  during  fair  weather 
^lone,  the  true  character  of  each  season,  with  respect  to 

temperature. 
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temperature,  is  exhibited ;  whereas  it  is  in  some  degree 
obscured,  or  suspended,  during  cloudy  weather. 

The  mercury  in  the  barometer  is  usually  ^.rec?,  at  what- 
ever height  it  may  happen  to  be,  with  a  concave  .surface, 
f^armg  settled  rain ;  and  Jixed  with  a  convex  surface,  du- 
ring settled  fair  weatfier.  It  is  essential,  in  order  to  make 
accurate  observations  on  the  barometer,  that  it  be  viewed 
with  a  magnifier,  which  is  best  v,'h^njixed  to  the  moveable 
index. 

Fogs  in  the  mor?iing  are  more  visible  over  land  than  over 
water,  because  the  greater  coldness  of  the  land  condenses 
the  vapour  most ;  but  in  the  evening,  over  the  water,  be- 
cause water  is  then  the  coldest. 

The  mean  height  oF  the  clouds  above  the  earth's  surface 
is  about  three  quarters  of  a  mile; — the  greatest  height, 
somewhat  more  than  a  mile — and  the  least  height,  about 
three  furlongs,  and  sometimes  in  thunder  storms,  even  less, 

In  order  to  make  the  most  accurate  observations  on  the 
state  of  the  weather,  and  to  predict  the  various  changes 
which  are  about  to  take  place  in  it,  the  observer  should  be 
provided  with  a  barometer,  thermometer,  and  hygrometer, 
each  of  the  best  construction,  De  Luc's  hygrometer,  I 
think,  is  the  best; — and  in  order,  at  all  times,  Ife  be  able  to 
notice  the  changes  in  the  direction  of  the  wind,  which  are 
taking  place,  and  which  is  extremely  essential,  it  would  be 
expedient  that  a  wind-vane  be  so  constructed,  as  to  exhibit 
the  direction  of  the  wind  within  the  room  appropriated  for 
meteorological  observations  ;  which,  in  defect  of  any  belter 
means,  might  be  contrived,  by  the  axis  of  the  wind-vane, 
without  being  continued  so  iis  to  reach  within  the  room, 
having  an  index  affixed  to  it. 

The  rising  of  ihe  barometer  is  a  more  certain  indication 
of  fair  weather,  than  its  sinking  is  of  rainy  weather  ;  be- 
cause it  sinks  for  wind,  as  well  as  rain.  If  therefore, 
whilst  the  barometer  is  sinking,  the  atmosphere  still  remain 
clear,  wind  may  be  expected. 

In  winter,  spring,  and  autumn,  a  sudden  falling  of  the 
mercury  presages  high  winds  and  storms  ;  but  in  summer , 
heavy  showers,  and  sometimes  thunder. 

The  principal  changes  in  the  atmosphere  take  place 
about  the  time  of  the  vernal  equinox,  viz.  from  the  l6th  to 
the  28th  of  March, 

Rain  or  snow  may  come  during  a  north  and  easterly 
wind,  whilst  the  barometer  stands  higher,  than  when  the 
wind  is  in  the  south  or  ivest  points ;  because  in  the  former 
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instance  the  clouds  come  from  a  denser  to  a  rarer  mediurn^ 
and  in  the  latter  case,  from  a  rarer  into  a  denser  medium. 

The  maximum  and  minimum  heights  of  the  barometer, 
in  this  and  every  other  country,  are  limited,  by  nature,  thus  : 
When  the  atmosphere  is  charged  with  as  much  water  in 
a  state  of  chemical  combination,  under  the  most  favourable 
circumstances  for  absorbing  it,  as  the  atmosphere  can 
sustain,  it  is  then  heaviest,  and  the  barometer  is  at  its 
maximiim  ; — and  when  the  air  is  most  free  from,  or  contains 
the  least  quantity  of,  ivater  in  a  state  of  chemical  combina- 
tion, other  circumstances  concurring,  the  atmosphere  is 
then  lightest,  and  the  barometer  is  at  its  minimum  of 
height.  Hence,  cceferis  paribus,  the  absorption  of  water, 
by  air,  renders  the  atmosphere  heavier,  and  its  parting  with 
it  renders  it  lighter'*. 

During  many  successive  years  of  observation  on  the  ba- 
rometer in  England,  it  may  be  found,  that  its  greatest 
height  will  not  exceed  one  inch  and  a  quarter  above 
CHANGEABLE  ;  nor  its  least  height ,  the  same  distance  below 

CHANGEABLE, 

The  variations  in  the  barometer  are  greatest  towards  the 
poles ;  less,  in  temperate  latitudes;  and  least ^  between  the 
tropics. 

The  barometer  was  observed,  some  years  ago,  at  Oxford, 
as  low  as  28  inches,  within  two  hundredths,  at  which  time 
the  weather  was  perfectly  fair  and  calm ;  but  it  appeared 
afterwards  that  an  earthquake  had  hapj)ened  at  the  time,  at 
a  distant  part  of  the  world.  This  circumstance  puzzled 
ordinary  observers,  and  injured  the  reputation  of  the 
weather- glass  ;  but  the  intelHgence  afterwards  of  the  event 
which  had  happened  restored  its  character. 
'  The  moisture  on  the  ground  and  in  other  situations 
freezes,  as  is  well  known,  when  the  atmosphere  is  warmer 
than  32°,  the  freezing  point,  in  consequence  of  the  cold 
produced  by  evoporaiion.  Under  the  most  favourable  cir- 
cumstances, viz.  a  dry  air  and  a  brisk  wind,  this  may  hap- 
pen, when  the  air  is  eight  or  ten  degrees  above  xht freezing 
point.  The  rise  or  fall  of  one-tenth  of  an  inch,  in  the 
barometer,  is  usually  accompanied,  or  followed,  by  a  very 
perceptible  change  in  the  weather, 

*  Among  other  circumstances,  which  show  the  power  of  air  for  absorb- 
ing water  or  vapour,  the  following  is  a  very  curious  as  well  as  satisfactory 
one:  if  a  small  cloud,  or  fragment  of  a  cloud,  in  a  loose  or  rare  state,  insu- 
lated from  others,  in  a  clear  part  of  the  atmosphere,  especially  when  the 
air  is  warm  and  calm,  be  observed,  it  will  be  found  to  melt,  or  dissolve,  as 
it  were,  in  the  atmosphere,  gradually,  and  at  length  to  vanish  entirely. 

Rain 
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Rain  happens,  among  other  causes  before  mentioned, 
inconsequence  ot'a  subtraction  of  the  electric  fluid,  which, 
when  the  air  abounds  with  vapour,  is  easily  conducted  to 
the  earth  j  hence  arises  the  velocity  of  rain  in  thunder 
showers , 

In  this  climate,  the  hottest  time  of  the  day  is  about 
three  in  the  afternoon,  in  conseqiience  of  the  continued  in-' 
fiuence  of  the  sun,  v\hilst  near  its  greatest  height  from  the 
horizon;  and  the  coldest  is  a  short  time  before  sun-rise,\\z. 
that  time  at  which  our  part  of  the  earth  has  been  longest 
without  the  influence  of  the  sun. 

The  hottest  month  is  July;  and  the  coldest  month  is 
January;  the  former,  in  consequence  of  the  continued 
strongest  influence  of  the  sun,  whilst  near  its  greatest  ele- 
vation from  the  horizon  ;  and  the  latter,  in  consequence  of 
the  continued  weakest  influence  of  the  sun,  whilst  near  its 
least  elevation  from  the  horizon.  The  driest  months  are 
July  Siud August,  and  the  wettest  a'e  October  and  IS'oiember; 
the  former,  in  consequence  of  the  small  quantity  of  waier 
which  has  been  raised  into  the  attno?phere  previously,  aiid 
the  powerful  influence  of  the  sun,  during  these  months, 
in  dissipating  the  vapours  which^are  raised  ;  and  the  latter, 
in  consequence  of  the  inverse  effects  of  those  two  causes. 

In  like  manner,  as  the  animal  influence  of  the  sun 
operates  upon  the  weather,  producing  different  seasons,  re- 
specting wet  and  dry  \Mather,  befoie  starea ;  it  is  not  im- 
probable, that  its  diuriial  in  faience,  being  a  kind  oi  epitome 
of  the  former,  may,  in  a  smaller  degree,  have  the  same 
eflfect  in  producing  an  effort  for  fair  weather,  whilst  the 
sun  is  nearest  its  greatest  diurjial  altitude,  in  consequence 
of  its  greater  power,  at  that  time,  of  dissipating  vapours,  or 
dispersing  clouds. 

The  greater  or  less  avidity  with  which  the  mercury  ap- 
pears to  rise  or  sink,  as  exhibited  by  the  greater  or  less  con^ 
vexity  or  concavity  of  the  mercury  at  the  time  of  observa- 
tion, the  stronger  or  weaker  will  be  the  indication  in  each 
instance. 

The  surface  of  the  mercury  in  a  barometer  is  best  seen 
when  the  tube,  at  the  part  to  be  observed,  is  exposed  to  the 
light  behind,  that  is,  constructed  without  an  opake  sub- 
stance at  the  back  of  it. 

The  convex  or  concave  surface  of  the  mercury  arises,  of 
course,  from  the  adhesion  of  the  mercury  to  the  tube,  in 
rising  or  sinking :  at  each  observation  of  the  barometer, 
therefore,  after  noticing  the  variation  in  height,  the  index 

should 
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should  be  first  accurately  placed,  the  barometer  then  smartly 
rapped,  in  order  to  reduce  the  mercury  to  a  level,  and  the 
index  again  accurately  adjusted. 

The  principle  of  a  barometer  is  so  perfectly  uniform  in 
its  effect,  that  although,  for  want  of  precision  in  their  con» 
Jtruction,  any  two  of  them  may  not,  under  similar  circum- 
stances, re«peciingr  the  stare  of  the  atmosphere,  and  the  ele- 
vation in  which  they  are  placed,  stand  precisely  at  the  same 
height ;  yet  all  will  agree  in  this — they  will  rise  or  sink  at 
the  same  time. 

The  ordinary  upright  barometer  is  the  only  one  in  use, 
among  scientific  persons,  of  which  there  are  two  kinds,  viz* 
the  cistern  or  bason  barometer,  and  the  syphon  barometer : 
the  former  of  these  requires  a  floating  gage,  with  an  ad- 
justing screw,  in  order  to  show  the  precise  length  or  height 
of  the  column  of  mercury  in  the  tube;  which  is  essential 
in  accurate  observations,  and  particularly  in  the  measure- 
ment of  altitudes  by  the  barometer ;  but  which  may  be 
dispensed  with  in  ordinary  observations. 

The  only  objectionable  circumstance  in  the  perpendicular 
barometer  is  the  shortness  of  its  scale ;  but,  since  there  are 
no  means  of  extending  the  scale  of  a  barometer  without,  in 
some  degree,  injuring  its  principle,  this  defect  is  supplied 
by  a  nonius  or  vernier. 

Barometers  intended  for  the  purpose  of  measuring  alti^ 
iudes^  are  fitted  up  in  a  peculiar  manner  adapted  to  that 
intention. 

The  attractive  power  of  the  sun  upon  the  earth's  surface, 
is  to  that  of  the  moon,  as  2  to  5. 

With  respect  to  the  direction  of  the  wind,  it  is  tolerably 
uniform  within  the  tropics^  being  more  immediately  under 
the  influence  of  the  two  principal  causes  of  currents  of  air, 
viz.  first  the  sun,  which,  in  its  course  heating  the  places 
it  successively  passes  over,  causes  a  very  considerable  rare- 
faction of  the  air  there,  which  is  constantly  followed  by  a 
current  of  air,  to  restore  the  equilibrium; — and  secondly, 
the  current  of  wind,  which  is  produced  by  the  attractive 
influence  of  the  sun  and  moon  on  the  atmosphere,  as  the 
different  places  pass  under  them. 

Near  iht,  poles,  the  wind  is  probably  more  uniform  ibart 
it  is  in  the  middle  or  temperate  climates  j  the  lower  portioni 
of  the  air  being  constantly  inclined  towards  the  equator,  in 
consequence  of  the  increasing  heat  in  that  direction ;  and 
the  upper  portions  being  renewed,  from  the  more  elevated 
regions  of  the  inter-tropical  currents.. 

Whereas,  in  the  middle  or  temperate  climates,  beside* 
•ther  causes  unknown  to  us,  the  direction  of  ihf  wind  be- 
comes 
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comes  more  complicated,  in  consequence  of  its  srtuatiofj 
between  the  two  former  j  being  occasionally  influenced  by 
each  of  them,  separately  or  conjointly. 

There  seems  to  be  a  kind  of  habit  in  the  weather,  as  in 
other  cases:  thus,  towards  the  close  of  a  series  of  dry 
weather,  several  efforts  are  apparently  made  towards  a  series 
oi rainy  weather,  before  it  acuially  sets  in;  and  inversely. 

With  respect  to  the'  difference  of  the  weather,  which  I 
have  presumed  lakes  place  during  the  increase  and  wane 
of  the  moon ;  I  would  account  for  it  on  a  supposition  that 
at  each  conjunction  of  the  moon  with  the  sun,  or  the  time 
of  the  new  inoon,  as  it  is  called,  there  may  be  a  kind  of  dis- 
position, as  it  were,  for  clarifying  the  atmosphere,  or  reno- 
vation  of  fair  weather-,  and  vice  versa,  at  the  moon's  op- 
position, ox  full  moon;  and  the  reason  why  this  change 
does  not  actually  take  place  until  about  the  third  or  fourth 
day  after  each  change  of  the  moon,  because,  as  I  have  stated 
before,  the  former  habit  ot  the  weather  is  not  till  then 
'  entirely  conquered. 

The  atmosphere  becoming  drier,  as  indicated  by  the  hy^ 
grometer,  indicates  a  disposition  for  fair  weather,  and  vice 
versa, 

A  cold,  dry,  and  serene  state  of  the  atmosphere  is  most 
favourable  for  barometrical  measurements. 

The  limit,  or  boundary  of  the  atmosphere,  terminates 
where  the  expansive  force  or  power  of  the  air,  upwards,  or 
from  the  earth's  surface,  is  completely  overcome  by  the 
force  or  power  of  gravitation  downwards,  or  toivards  the 
earth's  surface,  which  is  estimated  at  about  44  or  45  miles*. 
A  pint  measure  of  air,  when  the  barometer  is  at  29t  in 
England,  weighs  eight  grains,  or  a  gallon  64  grains ;  but 
near  the  poles  somewhat  more;  and  at  the  EauATOR 
somewhat  less.  This  variation  in  the  weight  of  the  air,  in  the 
different  parts  of  the  world,  is  ascribed  to  a  difference  in 
the  height  of  the  atmosphere;  by  which  it  happens,  that  the 
air  near  the  surface  of  the  earth,  at  different  places,  differs 
in  density ;  the  pressure  or  weight  of  the  incumbent  at- 
mosphere being  the  same.  The  atmosphere  is  presumed 
to  extend  highest  at  the  equator,  and  to  be  lowest  at  the 
poles;  in  consequence  of  a  greater  degree  of  centrifiigal 
force  and  heat  at  the  equator. 

The  barometer,  cceteris  paribus,  stands  higher  in  winter 
than  in  summer,  in  consequence  of  the  greater  condensa- 
tion of  the  air,  from  cold,  at  that  season. 

*  The  atmosphere,  it  is  computed,  would  extend  only  to  about  5§  miles 
in  height,  if  it  were  so  compressed,  that  its  density  throughout  should 
equil  its  degree  of  density  near  the  surface  of  the  earth. 

The 
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-  The  barometer  unquestionably  has  been  observed,  in  Eng- 
land, to  rise  ahove  31,  and  to  sink  lelow  28  j  viz.  to  ex- 
ceed those  limits',  each  way,  by  the  tenth  of  an  inch. 

The  lowest  y^oint  at  which  I  have  observed  the  barome- 
ter is  2S|  inches,  viz.  on  November  9th,  ISlOj  which 
was  accompanied  by  a  remarkably  high  wind,  and  torrent 
ol  rain. 

The  ordinary  range, or  variation,  in  the  barometer,  differs 
according  to  the  latuude  of  the  place  : — thus,  at  the  equator 
(except  during  the  hurricane  season)  it  is  scarcely  any 
thing; — and  at  the  poles,  it  is  probably  not  less  than  four 
inches ;  varying  in  an  increasing  ratio,  from  the  eqjiator, 
to  each  pole  *. 

The  column  nf  mercury  in  the  tube  of  a  barometer,  as 
most  persons  know,  is  sustained  by  the  counter-pressure 
of  a  column  of  air,  of  the  same  base,  extending  to  the  top 
of  the  atmosphere;  which,  when  at  its  mean  state  of  gra- 
vity, that  is,  when  the  barometer  is  at  294  inches,  presses 
on  the  base  of  the  mercury,  with  a  weight  which  is  equal 
to,  or  after  the  rate  of,  fifteen  pounds  upon  each  square  inch 
of  surface. 

In  a  comparison  of  baronieters  placed  in  different  situa- 
tions, wiih  respect  to  elevation  ;  an  allowance  must  he 
made,  at  a  mean  rate,  of  lOOdih  of  an  inch  on  the  baro- 
meter for  each  complement  of  nine  feet  measure  in  height ; 
that  quantity  being  added  to  the  higher  barometer,  or  sub- 
tracted from  the  lower  one,  in  order  to  make  the  com- 
parison equal f.  (See  Talk  I.  ^c,  page  279?  of  Philoso- 
phical Magazinei  for  Octol.ier  1810.) 

it  has  been  confidently  asserted  by  respectable  authors, 
that  the  barometer  is  affected  by  the  atmospherical  tides; 
it  does  not  appear,  however,  that  any  observations  have 
actually  proved  the  fact. 

With  respect  to  the  periodical  rise  and  fall  of  the  baro- 
meter noticed  at  Calcutta;  in  the  first  place,  the  variation 
appears  to  have  been  very  small  ;  and  secondly,  it  does  not 
correspond  in  point  of  time  with  the  attractive  infiuenc^e 
cither  of  the  sun  or  moon. 

That  the  atmosphere  is  influenced  by  the  attractive  power 
of  the  sun  and  moon,  there  can  be  no  question ;  but  it  seems 

*  The  barometer  at  Peru,  under  the  equator,  varies  ordinarily,  only  to 
the  extent  of  two  or  three-tenths  of  an  inch  ;  but  at  Pstersburgh,  to  the 
extent  of  three  inches. 

f  The  difference  in  the  height  of  two  barometers  equally  well  con- 
structed, one  being  in  the  ground  floor,  and  the  other  in  the  attic,  will  of 
courie  amouat  to  several  hundredths  of  an  inch. 

contrary 
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contrary  to  reason,  that  the  barometer  should  be  affected 
by  it;  since,  in  proportion  as  the  atmosphere  is  rarefied^ 
from  this  cause ;  in  the  same  proportion,  froni  the  same 
cause,  likewise,  is  the  atmosphere  accumulated  there ;  and 
hence  the  gravity y  or  pressure  of  the  atmosphere  upon  the 
surface  of  the  earth,  remains  the  same  in  each  instance. 

I  might  add,  that  if  an  alteration  in  the  barometer 
actually  took  place  from  such  a  cause,  it  could  scarcely 
have  escaped  my  notice. 

P.S.  I  have  noticed  with  considerable  sensations  of  sur- 
prise and  satisfaction,  the  progress  of  Professor  Leslie,  in  his 
experiments  on  the  production  of  cold  hy  means  of  the  air- 
pump,  in  which  it  is  stated  that  that  gentleman  has  already 
reached  a  cold  of  70°  below  O.  At  the  time  I  was  pur- 
suing my  experiments  on  artificial  cold  by  frigorific  mix- 
tures, the  means  of  producing  artificial  cold  by  means  of 
the  air-pump  naturally  presented  itself,  and  to  which  I  was 
more  particularly  stimulated  by  an  experiment  related  by 
Mr.iVairTze,  in  which  it  is  said,  by  the  evaporation  of  ether, 
under  the  air-pump,  a  cold  of  48°  below  0  was  produced, 
the  temperature  of  the  air  in  the  room  being  53°.  Philo- 
sophical Transactions  1777' 

I  made  several  attempts  at  producing  an  extraordinary 
degree  of  cold  by  this  means,  but  without  success ;  owing 
chiefly,  as  I  presumed,  to  the  imperfection  of  the  best  air- 
pump  I  was  able  to  procure*  Conceiving  that  the  Torricellian 
vacuum,  as  it  is  called^  might  be  the  best  method  of  effect- 
ing the  most  sudden  and  complete  evaporation  of  ether^ 
upon  which  the  success  of  the  experiment  depends,  I  had 
projected  in  my  mind  to  put  this  method  to  the  test;  but 
the  difficulty  of  obtaining  a  fit  apparatus  for  the  purpose 
prevented  me. 

Perceiving  that  Professor  Leslie*s  experiments,  in  which 
he  has  succeeded  to  a  most  extraordinary  degree,  have  been 
conducted  upon  the  principle  alone  of  rarefying  the  air, 
without  any  auxiliary  means  excepting  his  ingenious  me- 
thod of  absorbing  the  vapour,  the  existence  of  which  ne- 
cessarily diminishes  the  success  of  the  experiment ;  I  have 
been  induced  to  take  this  opportunity  of  mentioning  these 
circumstances,  fully  trusting  that,  should  these  observations 
furnish  no  hint  to  the  learned  and  ingenious  Professor,  they 
will  not  be  deemed  an  improper  interference*. 

•  By  means  of  evaporation  in  the  open  air,  from  purified  sulphuric  ether^ 
(as  mentioned  in  my  Treatise  on  the  Production  of  Cold,  pages  80,  81,)  1  sunk 
the  thermometer  from  71",  the  temperature  of  the  air  at  the  time,  to  12*'  j 
and  by  ivaier  used  in  a  similar  manner^  tu  56** 
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TLlements  of  Chemical  Philosophy.  By  Sir  Humphry  Davy, 
LL.D.  Sec.  R  S.  Prof.  Chem.  R.'l.  and  B.A.  M.R.I. 
F.R.S.E.  M.R.I. A.  Member  of  the  Royal  Academy  of 
Stockholm;  of  the  Imperial  Med.  and  Chir.  Academy 
of  St.Petersburgh;  of  the  American  Philosophical  Society; 
and  Honorary  Member  of  the  Societies  of  Dublin,  Man- 
chester, the' Physical  Society  of  Edinburgh,  and  the 
Medical  Society  of  London.  Part  I.  Vol.  I.  pp.527,  8vo. 
1812.     Johnson  and  Co.,  St.  Paul's  Churchyard. 

vTreat  as  was  the  expectation  of  this  work,  its  importance 
will  defeat  disappointment.  It  abounds  in  luminous  views, 
original  conceptions,  comprehensive  principles,  and  familiar 
yet  sublime,  grand  yet  simple,  developments  of  the  laws 
and  oeconomy  of  the  inanimate  world.  The  impressive 
simplicity  of  the  general  principles  can  only  be  equalled  by 
the  endless  variety  of  curious  and  important  facts  brought 
forward  to  elucidate  or  familiarize  every  position.  But  an 
abstract  of  the  author's  plan  bf  arrangement,  and  some 
extracts  from  his  original  principles,  will  best  convey  an 
idea  of  the  nature  of  these  '*  Elements  of  Chemical  Philo- 
sophy.'* 

Sir  Humphry,  adverse  to  all  significant  arrangements 
which  may  induce  erroneous  inferences,  or  obstruct  the 
progress  of  free  inquiry,  separates  the  parts  of  this 
volume  into  divisions,  of  which  he  makes  seven.  An  In- 
troduction, embracing  an  ''  historical  view  of  the  progress 
of  chemistry,'^  although  brief,  manifests  research  and  the 
hand  of  a  master.  Here,  however,  we  find  the  philosophy 
of  chemistry  accurately  defined,  and  more  particularly  the 
application  of  chemical  philosophy  happily  elucidated  with 
the  characteristic  animation  of  the  author.  The  foundations 
of  chemical  philosophy  being  observation,  experiment,  and 
analogy,  they  are  respectively  illustrated  by  example,  and 
from  their  application  to  some  particular  substance  a  ge- 
neral scientific  truth  is  established.  Till  modern  times, 
these  principles  of  research  and  combination  of  methods 
were  never  applied  ;  and  in  the  early  ages,  all  that  deserves 
the  appellation  of  chemical  consists  in  observation,  with 
very  little  analogy  and  no  experiment.  The  dyeing  and 
works  in  metals  practised  by  the  ancients  were  merely  me- 
chanical ;  were  rather  habits  occasioned  by  necessity,  than 
arts  aided  by  reason.  Sir  H.  searches  the  writings  of  the 
Greeks  and   Romans   for  chemical  knowledge,   but   finds 
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none  ;  neither  Hippocrates,  Galen,  nor  Dioscorides,  were 
acquainted  even  with  distillation.  The  origin  of  chemistry, 
as  a  science  of  experiment,  cannot  be  dated  further  back 
than  the  7th  or  8th  century  of  the  Christian  £era,  and  is 
perhaps  owing  to  the  Arabians.  From  that  period  till  the 
present  age,  when  **  it  would  be  indelicate  in  a  cotemporary 
writer  to  a:<sume  the  right  of  arbitrator  on  the  particular 
merits  of  chemical  philosophers,*'  we  have  a  brief  but  in- 
teresting sketch  of  the  progress  of  chemical  researches  and 
discoveries.  The  conclusion  of  the  Introduction  unfoldi 
some  of  the  Professor's  general  views. 

*'  Whether  matter  consists  of  indivisible  corpuscles  or 
physical  points  endowed  with  attraction  and  repulsion,  still 
the  same  conclusions  may  be  formed  concerning  the  powers 
by  which  they  act,  and  the  quantities  in  which  they  com- 
bine;  and  the  powers  seem  capable  of  being  measured  by 
their  electrical  relations,  and  the  quantities  on  which  they 
act  of  being  expressed  by  numbers.  In  combination,  cer- 
tain bodies  form  regular  solids ;  and  all  the  varieties  of 
crystalline  aggregates  have  been  resolved  by  the  genius  of 
Haiiy  into  a  few  primary  forms.  The  laws  of  crystalliza- 
tion, of  definite  proportions,  and  of  the  electrical  polarities 
of  bodies,  seem  to  be  intimately  related,  and  the  complete 
illustration  of  their  conneciion,  probably,  will  constitute 
the  mature  age  of  chemistry. 

'*  Complexity  almost  always  belongs  to  the  early  epochs 
of  every  science ;  and  the  grandest  results  are  usually  ob- 
tained by  the  most  simple  means.  A  great  part  of  the 
phaenomena  of  chemistry  may  be  already  submitted  to  cal- 
culation ;  its  most  important  truths  are  capable  of  extremely 
simple  numerical  expressions,  which  n)ay  be  acquired  with 
facility  by  students  ;  and  there  is  great  reason  to  believe,  that 
at  no  very  distant  period  the  whole  science  will  be  capable 
of  elucidation  by  mathematical  principles.  The  relations 
of  the  common  metals  to  the  bases  of  the  alkalies  and 
earths,  and  the  gradations  of  resemblance  between  the 
bases  of  the  earths  and  acids,  point  out  as  probable  a  simi- 
larity in  the  constitution  of  all  inflammable  bodies;  and 
there  are  not  wanting  experimenis,  which  render  their 
possible  decomposition  far  from  a  chimerical  idea.  It  is 
contrary  to  the  usual  order  of  things,  that  events  so  har- 
monious as  those  of  the  system  of  the  earth  should  de- 
pend on  such  diversified  ageiits  as  are  supposed  to  exist  in 
our  artificial  airangcments;  and  there  is  reason  to  antici- 
pate a  great  reduction  in  the  number  of  the  undecomposed 
bodies,  and  to  expect  that  the  analogies  of  nature  will  be 

found 
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found  conformable  to  the  refined  operations  of  art.  The' 
more  the  phoenonjcna  of  the  universe  are  studied,  the  more- 
distinct  their  connection  appears,  the  more  simple  their 
causes,  the  more  magnificent  their  design,  and  the  mQr& 
wonderful  the  wisdom  and  pov\er  of  their  Author." 

Part  1.  of  these  Elements  is  '*onthe  laws  of  chemical 
changes,  on  undecon^pound  d  bodies  and  thtir  primary 
coMibinations."  Division  I.  "on  the  powers  and  properties 
of  maiter,  and  the  general  laws  of  chemical  changes,"  ia 
whu.h  '•  the  forms  of  matter,  aravitation,  cohesion,  heat  or 
calorific  repulsion  (a  new  term),  chemical  attraction,  laws 
of  eo.iibination  and  -dtcompoijition,  electrical  attraction 
and  repulsion,  with  their  relations  to  chemical  cha'  ges," 
ar^  invesligited  m  a  manner  equally  original  and  perspi- 
cuous. Division  il.  treats  of  *'  radiant  or  ethereal  matter, 
its  effects  in  producing  the  phaenomena  of  vision,  of  heat, 
chemical  changes,  and  its  motions  or  afiections  "  Divi- 
sion III.  of  *' empyreal  undccompounded  substances,  op 
undecompounded  substances  that  support  combustioti,  and 
their  combination  with  each  other;**  in  which  oxygen  gas, 
and  chlorine  or  oxymuriatic  gas  are  considered.  Division 
IV.  of  *'  undecompounded  infianmiable  or  acidiferous  sub- 
stances not  metallic,  and  their  binary  combinations  with 
oxygen  and  chlorine,  or  with  each  other.*'  Here  the  na- 
ture and  properties  of  hydrogen,  azote,  sulphur,  phosphorus, 
carbon  and  diamond,  and  boron  or  the  boracic  basis,  are 
explained.  Division  V,  is  of  "  metals,  their  primary  com- 
binations with  other  urdecomposed  bodifs,  and  with  each 
other."  Division  Vf.  of  ''  some  substances,  the  nature  of 
which  is  not  yet  certainly  known;"  these  are  the  fluoric 
principle,  and  the  amalgam  from  annnoniacal  compounds. 
TheVlith  and  last  division  is  devoted  to  "  the  analogies 
between  the  undecompounded  substances,  speculations  re- 
specting their  nature,  on  the  modes  of  separating  them, 
and  on  the  rtlations  of  their  compounds." 

These  divisions  are  perfectly  arbitrary,  and  may  be  aug- 
mented at  pleasure,  although  each  seems  to  be  founded  on 
some  general  principle,  or  received  association  of  principles. 
So  tar  is  Sir  Humphry  hostile  to  ail  systems  in  the  present' 
state  of  our  chemical  kn-wledue,  except  that  of  Bnccmian 
induction.  He  b(  gms  with  lhe'\/(i7ns  of  matter,"  (a- 
term  much  too  hmiied  and  dctinite  for  his  other  view*,) 
divides  them  into  four  clashes,  as  solids,  fluids  [liquids], 
clastic  fluids  or  gases,  and  tthereal  substances.  The  latter 
term  he  prefers  to  imponderable  substances  for  those  **  form*- 
[perhaps  kinds]  of  mailer,  v\  Inch  are  known  to  us  only  ny 
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their  states  of  motion  when  acting  on  our  organs  of  sense, 
or  upon  other  matter,  and  which  are  not  susceptible  of 
being  confined.  It  cannot  be  doubted  that  there  is  m,atter 
in  motion  in  space,  between  the  sun  and  the  stars  and  our 
globe,  though  it  is  a  subject  of  discussion  whether  suc- 
cessions of  particles  be  emitted  from  these  heavenly  bodies, 
or  motions  communicated  by  them,  to  particles  in  their 
vicinity,  and  transmitted  by  successive  impulses  to  other 
particles.  Ethereal  matter  differs  either  in  its  nature  or  in  its 
affections  by  motion  ;  for  it  produces  diflerent  effects ;  for 
instance,  as  radiant  heat,  and  as  differeni  kinds  of  light." 

After  briefly  stating  the  laws  of  gravitation  and  cohesion, 
the  Professor  rebuts  the  notion  entertained  last  century, 
respecting  an  instrument  of  attraction  or  some  unknown 
matter  which  serves  to  impel  bodies  to  each  other.  He 
adds,  ^*  there  is  no  ground  for  supposing  that  matter  can- 
not act  at  a  distance  [that  is,  in  a  vaciimn] ,  and  it  is  absolutely 
necessary  for  the  explanation  of  the  planetary  motions,  to 
suppose  space  in  the  universe  void  of  matter,'*  This  de- 
fiiyition  of  attraction  gives  to  matter  an  occult  quality, 
more  difficult  to  conceive,  more  incredible,  than  all  the 
speculations  about  spirit  which  have  hitherto  appeared. 
To  suppose  that  two  inanimate  and  naturally  inert  bodies 
can  act  on  each  other  at  a  distance  and  in  a  vacuum,  does 
not  convey  any  satisfactory  knowledge  to  the  mind,  and 
gives  to  such  matter  something  like  mtelligence  or  intel- 
lect ;  but  if  we  suppose  the  attraction  of  bodies  to  he  ef- 
fected by  some  conducting  or  connecting  medium,  by  a 
very  attenuated  atmosphere,  for  instance,  we  at  least  adhere 
to  experience  and  the  mechanical  laws  of  matter,  without 
any  extravagant  or  incredible  suppositions. 

Among  the  qualities  of  matter,  the  Professor  introduces 
heat,  or  what  he  calls  ''  calorific  repulsion."  He  illustrates 
the  common  effects  of  calof  19  on  matter  by  reference  to 
numerous  experiments,  and  thus  proceeds  to  state  his  no- 
vel doctrine  respecting  the  non-existence  of  caloric  or  mat- 
ter of  heat. 

*^  Heat,  or  the  power  of  repulsion,  may  be  considered  as 
the  antagonist  power  to  the  attraction  of  cohesion,  the  bi^e 
tending  to  separate,  the  other  to  unite  the  parts  of  bodies; 
and  the  forms  of  bodies  depend  upon  their  respective 
agencies.  In  solids,  the  attractive  force  predominates  over 
the  repulsive;  in  fluids  and  in  elastic  fluids  they  may  be 
regarded  as  in  different  states  of  equilibrium  ;  and  in  ethereal 
substances  the  repul-sive  must  be  considered  as  predomi- 
nating over  and  destroying  the  attractive  force. 

^^  All 
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**  All  the  different  substances  in  nature,  under  certain 
circumstances,  are  probably  capable  of  assuming  all  these 
forms  :  thus  solids,  by  a  certain  increase  of  temperature, 
become  fluids,  and  fluids  gases ;  and  vice  versa,  by  a  di- 
minution of  temperature  gases  become  fluids,  and  fluids 
solids/^ 

'*  As  attempts  have  been  made  to  account  for  attraction, 
by  the  supposition  of  the  existence  of  a  peculiar  matter,  so 
calorific  repulsion  has  been  accounted  for  by  supposing  a 
subtile  fluid,  capable  of  combining  with  bodies,  and  of  se- 
parating their  pans  from  each  other,  which  has  been  named 
the  matter  of  heat,  or  caloric. 

.  "  Many  of  the  phaenomena  admit  of  a  happy  explana- 
tion on  this  idea,  such   as  the  cold   produced  during  the 


conversion  of  solids  into  fluids  or 


gases, 


and  the  increase 


of  temperature  connected  with  the  condensation  of  gases 
and  fluids;  but  there  are  other  facts  which  are  not  so  easily 
reconciled  to  the  opinion  :  such  are  the  production  of  heat 
by  friction  and  j-ercussion  ;  and  some  of  the  chemical 
changes  which  have  been  just  referred  to.  When  the  tem- 
perature of  bodies  is  raised  by  friction,  there  seems  to  be 
no  diminution  of  their  capacities,  using  the  word  in  its 
common  sense:  and  in  many  chemical  changes  connected 
with  an  increase  of  temperature,  there  appears  to  be  like- 
wise an  increase  of  capacity.  A  piece  of  iron  made  red 
hot  by  hammering  cannot  be  strongly  heated  a  second  time 
by  the  same  means,  unless  it  has  been  previously  intro- 
duced into  a  fire.  This  fact  has  been  explained  by  sup- 
posing that  the  fluid  of  heat  has  been  pressed  out  of  it,  by 
the  percussion,  which  is  recovered  in  the  fire  :  but  this  is  a 
very  rude  mechanical  idea :  the  arrangements  of  its  parts 
are  altered  by  hammering  in  this  way,  and  it  is  rendered 
brittle.  By  a  moderate  degree  of  friction,  as  it  would  ap- 
pear from  Rumford's  experiments,  the  same  piece  of  metal 
may  be  kept  hot  for  any  length  of  time  j  so  that,  if  heat 
be  pressed  out,  the  quantity  must  be  inexhaustible.  When 
any  body  is  cooled  it  occupies  a  smaller  volume  than  be- 
fore: it  is  evident,  therefore,  that  its  parts  must  have  ap- 
proached towards  each  other:  when  the  body  is  expanded 
by  heat,  it  is  equally  evident  that  its  parts  must  have  se- 
parated from  each  other.  The  immediate  cause  of  the 
phaenomena  of  heat,  then,  is  motion,  and  the  laws  of  its 
communication  are  precisely  the  same  as  the  laws  of  the 
communication  of  motion. 

"  Since  all  matter  may  be  made  to  fill  a  smaller  volume 

by  cooling,  it  is  evident  that  the  particles  of  matter  must 

K3  have 
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have  space  between  them  ;  and  since  every  body  can  com- 
municate the  power  of  expansion  to  a  body  ot  a  lower  tem- 
perature, that  is,  can  give  an  expan.sive  motion  to  its  parti- 
cles, it  is  a  pn)bable  inference  ihal  its  own  particles  arc 
possessed  of  nunion  ;  but  as  there  is  no  chansre  m  the  po- 
sition of  its  pans  as  long  as  its  teiDperature  is  unifornj,  the 
motion,  if  it  exist,  must  be  a  vibratory  or  undulaforv  mo- 
tion, or  a  motion  or'  the  particles  round  their  axes,  or  a 
motion  of  particles  round  each  other. 

**  It  seems  possible  to  account  lor  all  the  phaenomena  or 
heat,  if  tt  be  supposed  that  in  solids  the  particles  are  in  a 
constant  state  of  vibratory  motion,  the  particles  of  the 
hottest  bodies  moving  with  the  greatest  velocity  and  througb 
the  greatest  space;  that  in  fluids  and  elastic  fluids,  besides 
the  vibratory  motion,  which  must  be  conceived  greatest  in 
the  last,  the  particles  have  a  motion  round  their  own  axes, 
u-ith  tlitfcient  velocities,  the  pai  tides  of  elastic  fluids  mov- 
ing with  the  greatest  quickness  ;  and  that  in  ethereal  sub- 
stances the  particles  move  round  their  own  axes,  and  se- 
parate from  each  other,  penetrating  in  right  lities  through 
epace.  Temperature  may  be  conceived  to  depend  upon 
the  velocities  of  the  vibrations  ;  increase  of  capacity,  on  the 
motion  being  performed  in  greater  space;  and  the  diminu- 
tion of  temperature,  during  the  conversion  of  solids  into 
fluids  or  gases,  may  be  explained  on  the  idea  of  the  loss  of 
vibratory  motion,  in  consequence  of  the  revolution  of 
particles  round  their  axes,  at  the  moment  when  the  body 
becomes  fluid  or  aeriform,  or  from  the  lo^s  of  rapidity  of 
vibration  in  consequence  of  the  motion  of  the  particles 
through  greater  space. 

'*  If  a  specific  fluid  of  heat  be  admitted,  it  must  be  sup- 
posed liable  to  most  of  the  aflPections  which  the  particles  of 
common  matter  are  assumed  to  possess,  to  account  for  the 
phaenomena;  such  as  losing  its  motion  when  combiriing 
"with  bodies,  producing  motion  when  transmitted  from  one 
body  to  another,  and  gaining  projectile  motion  when 
passing  into  free  space:  so  that  many  hvpoihejies  must  be 
adopted  to  account  for  its  mode  of  agency,  which  renders 
this  view  of  the  subject  less  simple  than  the  other.  Very 
delicate  experiments  have  been  made,  which  show  that 
bodies  when  heated  do  not  increase  in  weiirht.  This-,  as 
far  as  it  goes,  is  an  evidence  against  a  specific  subtile  elastic 
fluid  producing  the  calorific  expansion  ;  but  it  cannot  be 
considered  as  decisive,  on  account  of  the  imperfection  of 
our  instruments  :  a  cubical  inch  of  inflammable  air  requires 
a  good  balance  to  ascertain  that  it  has  any  sensible  weight ; 

and 
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and  a  substance  bearing  the  same  relation  to  this,  that  this 
bears  to  platinum,  could  not  perhaps  be  weighed  by  any 
methods  in  our  possession. 

''  Some  arguments  have  been  raised  in  favour  of  the 
existence  of  a  specific  fluid  of  heat,  from  the  circumstances 
of  the  communication  of  heat  to  bodies  in  exhausted  re- 
ceivers, and  from  the  njanner  in  which  they  are  affected  by 
this  heat:  but  there  are  no  means  known  in  experimental 
science  of  producing  a  jjerfect  vacuum  ;  even  the  best  Tor- 
ricellian vacuum  must  contain  elastic  matter.  The  great 
capacity  of  such  highly  rarefied  matter  is  an  obstacle  to  the 
indication  of  temperature  ;  but  supposing  a  communication 
of  heat,  the  laws  must  be  analogous  to  those  of  heat  com- 
municated to  common  air.  If  a  long  cylinder  of  me- 
tal, placed  perpendicularly,  be  heated  in  the  middle,  the 
warmest  part  will  be  above,  from  the  ascent  of  heated 
particles  of  the  elastic  medium  ;  but  if  a  sphere  be  heated 
in  the  middle,  the  hottest  portion  will  be  below,  as  the 
heated  elastic  matter  must  remain  longer  in  contact  with 
the  inferior  than  with  the  superior  portion. 

"  The  laws  of"  the  communication  of  heat,  and  the  phi- 
losophy of  its  effects,  are  independent  of  this  speculative 
question,  which  will  again  be  considered,  under  new  rela- 
tions, in  the  part  of  this  work  relating  to  the  properties  of 
ethereal  or  radiant  matter." 

,  [To  be  continued.] 

XX J X.   Proceedings  of  Learned  Societies. 

ROYAL   SOCIETY*. 

May  28.  1  he  President  in  the  chair.  A  paper  by  Dr. 
Chisholm  was  read,  detailing  a  case  of  nervous  affection  and 
mental  derangement  relieved  by  pressure  on  the  carotid 
arteries,  as  proposed  by  Dr.  Parry.  Large  doses  of  mercury 
were  also  given  with  the  view  of  relieving  a  supposed  liver 
complaint. 

June  4.  A  paper  by  Mr.  F.  Baily,  on  a  new  method  of 
calculating  the  vaUie  of  Life  Annuities,  was  laid  before  the 
Society  by  Sir  Humphry  Davy.  The  author  took  occasion 
to  notice  the  labours  of  Mr.  f^arrctt,  of  Pelworth,  who  had 
devoted  the  greatest  part  of  his  life  in  calculating  a  very 
yoluminous  set  of  Tables  upon  the  principles  above  alluded 
to. 

*  This  short  sketch  of  the  labours  of  the  Royal  Society  in  May  and  June, 
was  Qmitted  for  want  of  room  in  the  precedinor  number. 

K  4  A  long 
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A  long  and  important  njathematical  paper,  by  Senor 
Rodriguez,  a  philosopher  in  the  suite  of  the  late  Spanish 
Ambassador,  on  the  French  and  English  admeasurements 
of  an  arc  of  the  meridian,  was  laid  before  the  Society  by 
Mr.  Mendoza  Rios.  This  Spanish  mathematician  has  dis- 
covered some  minute  errors  in  both  French  and  English 
surveys,  and  points  out  with  great  modesty  their  probable 
source.  He  thinks  that  one  of  the  greatest  deviations  has 
originated  in  the  manner  of  taking  the  astronomical  obser- 
vations by  the  difierent  trigonf^melrical  surveyors, 

June  il. — Papers  bv  Dr.  Wollaston,  on  periscopic 
glasses  ;  by  Mr.  John  Davy,  on  fluoric  acid  ;  and  Jan.  18, 
a  paper  by  Sir  H.  Davy,  on  phosphoric  and  sulphuric  acid, 
were  read ;  for  a  short  account  of  which  see  our  former 
numbers. 

A  paper,  by  Mr.  Brodie,  on  animal  heat,  was  also  read, 
June  18,  tending  to  confirm  some  of  the  author's  remarks 
on  this  subject  in  his  former  communications.  He  ani- 
madverted on  the  inadequacy  of  Black's  theory,  and  the 
inaccuracy  of  Crawford's  experiments  ;  showed  that  by  ar- 
tificial respiration  animal  bodies  deprived  of  the  brain  cool 
faster  than  when  left  alone,  although  an  equal  portion  of 
oxygen  is  absorbed,  and  carbon  disengaged  in  the  process, 
as  if  the  animal  were  living  j  and  hence  inferred  that  the 
action  of  the  brain  and  nerves  is  necessary  to  the  produc- 
tion of  anin)al  heat.  He  took  notice  of  the  temj)erdiure  or 
state  of  tortoises,  winch  are  said  to.  live  after  the  brain  has 
been  completely  amputated. 

Mr.  Home  drew  up  some  observations  on  the  stomachs 
of  fowls,  made  by  Sir  Joseph  Banks  at  the  Cape  of  Good 
Hope.  The  right  hon.  President,  having  noticed  eagles 
to  pass  stones  and  other  substances,  was  induced  to  consider 
that  there  must  be  something  peculiar  in  the  organization 
of  their  stomachs;  in  consequence  of  which  he  engaged 
Mr.  Home  to  investigate  such  subjects  as  might  fall  under 
his  observation. 

After  this  paper  was  read,  the  Society  adjourned  during 
the  long  vacation  till  November  next. 

LONDON  PHILOSOPHICAL  SOCIETY. 

Last  month  the  attention  of  the  Society  was  called  to  a 
Lecture  on  the  Stage,  by  Mr.  Reid,  which  embraced  its 
history  from  the  earliest  formation  to  the  present  time. 
He  began  by  tracing  it  to  the  mystic  dramas  of  the  an- 
cients, of  whfch  the  Egyptian,  acted  in  the  rites  of  Isis 
^nd  Osiris,  were  the  first  model.  The  Bacchanalian  my- 
steries. 
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steries,  which  succeeded  them  in  Greece,  were  the  source 
ot  the  Greek  Stage.     At  first  a  single  mime  sung  hymns 
to  the  praise  of  Bacchus  ;  then  a  second  was  added,  till  at 
last  a  chorus  was  i'ormed,  composed  of  many  individuals, 
but  uninterrupted  by  dialogue  or  pantomime ;  and  this  for 
many  years  was  the  only  dramatic  entertainment  known  in 
Greece.     At  length,  Thespis   introduced  a  new  personage, 
who  relieved  the  chorus  by  reciting  a  part  of  some  history 
or  fable  ;  and  this  was  called  an  Episode.     From  thi«  time 
the  chorus,  which  at  first  composed  the  principal,  became 
insensibly  and  progressively  the  most  inconsiderable  part 
of  the  drama.     The  renowned  ^schylus,  whose  sword  and 
pen  have  been  equally  entwined  with  laurels,  and  who  has 
been  justly  called  the  father  of  the  Greek  Tragedy,  added  a 
second   actor  to  the  first  of  Thespis,  and  thus   introduced 
dialogue,    which   perpetually   incroaching  on  the  ancient 
chorus,  has  at  last  dnven  it  from  the  Stage.     It  is  to  this 
great  man    that    the  Athenians    were  indebted,    said   the 
Lecturer,  for  the  first  dawn  of  that  refinement  which  au- 
gured and  produced  so  brilliant  a  day  for  Greece.     He  took 
upon  himself  the  whole  management  of  the  drama,  brought 
his  actors  into  a  regular  theatre,  raised  his  heroes  on  The 
cothurnus,  and  by  the  introduction  of  splendid  habits  im- 
parted an  air  of  greater  dignity  to  his  performance.    Sopho- 
cles and  Euripides  carefully  studied  the  plan  laid  down  by 
iEschylus ;  and,  refining  upon  it  with  the  enthusiasm  of  ge- 
nius chastised  by  judgemefit,  they  brought  the  Stage  to  its 
highest  state  of  perfection.     After  discriminating  very  ably 
between   the   opposite    characteristics   of    Sophocles   and 
^schylus,  the  Lecturer  proceeded  to  observe,  that  comedy 
owed  its  birth  to  the  same  fortuitous  circumstances  as  tra- 
gedy— but  in  one  case  the  chorus  was  burlesque,  and  in 
the  other  serious.     The  old  comedy  was  distinguished  into 
three  asras,  denominated  the  old,  the  middle,  and  the  new. 
The  old  retained  strong  marks  of  its  original  rudeness,  and 
of  the  low.  abuse  and   scurrilous  jokes   vented  on   the  by- 
standers from   the  court  of  Thespis.     It  was  a  representa- 
tion of  real    actions,  and  exhibiting  the  dress,  manners, 
and   age   of  living  characters,  not  even  concealing   their 
names  ;  and  these  were  the  features  of  the  muse  of  Aristo- 
phanes.    The  interference  of  the  magistracy  to  prevent  this 
abuse  of  the   Stage  produced  the  middle  comedy,  which 
differed  in  nothing  from  the  first  than  by  making  an  attack 
upon  real  characters  under  fictitious  names :  at  length  this 
comedy,  yielding  to   the  influence  of  increasing  politeness 
and  refinement,  was  supplanted  by  the  new,  which  con- 
summated 
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summated  the  purification  of  the  Stage,  fostering  imagina- 
tion without  offending  nature,  auJ  displaying  character 
without  polluting  it  by  personality.  It  was  in  the  midst  of 
this  gradual  refinement  of  the  Atlienian  Stage  that  Me- 
nander  rose  to  form  a  purer  model  of  chaste  and  delicate 
comedy.  A  few  fragments  of  his  works,  saved  from  the 
tooth  of  time,  are  the  only  specimens  of  his  style  that  have 
reached  our  age;  but  these  are  sufficient  to  confirm  the  loss 
which  morality  and  taste  have  suffered  by  the  annihilation 
of  the  rest. 

[To  be  continued.] 
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[Continued  from  vol.  xxxix.  p.  40J.] 

OPTICS. 

Neiv  Inquiries  of  Messrs,  Mains  and  Arago, 

A  direct  ray  oF  light,  as  is  well  known,  possesses  the  pro- 
perty of  dividing  itself  into  two  distinct  bundles  in  its  pas- 
sage through  a  rhomboid  of  Iceland  spar,  whatever  in  "other 
respects  may  be  its  position  in  relation  to  the  principal  sec- 
tion of  the  rhomboid. 

If  we  subject  the  light  of  which  one  of  these  bundles 
is  composed  to  the  action  of  a  second  rhomboid,  w£  find 
that  it  differs  essentially  from  the  direct  light,  since,  in  cer- 
tain positions  of  the  principal  section  of  the  second  cry- 
stal, it  no  longer  undergoes  double  refraction  :  for  the  dis- 
covery of  this  beautiful  property  we  are  indebted  to  Huy- 
ghens.  * 

When  endeavouring  to  account  for  this  experiment, 
Newton  remarks,  in  one  of  the  questions  which  he  has 
placed  at  the  eiid  of  his  treatise  on  Optics,  that  it  is  neces- 
sary to  admit  that  the  molecules  of  which  the  luminous  rays 
are  composed  must  have  sides  endowed  with  different  pro- 
perties ;  these  sides,  which  some  authors  have  designated  by 
the  appellation  of  poles,  are  diametrically  opposite  to  each 
other,  and  in  two  directions  respectively  rectangular. 

This  being  granted,  in  a  ray  of  ordinary  light,  the  poles 
of  the  molecules  will  not  affect  any  particular  position,  and 
will  be  uniformly  directed  towards  all  the  points  of  the 
space ;  whereas  a  polarized  ray  will  be  composed  of  mole- 
,cules,  the  similar  poles  of  which  will  have  the  same  situa- 
tion :  this  last  ray  will  be  distinguished  from  a  ray  of  direct 
light,  in  so  far  as  the  latter  is  always  divided  into  two  fas- 
ciculi in  its  passage  through  a  rhomboid  of  carbonate  of 
lime;  while  the  polarized  ray  experiences  only  a  single  re^ 

fraction 
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fraction  in  some  particular  positions  of  the  principsll  section 
of  the  crystal  to  which  \vc  present  it. 

The  polarized  rays  differ  fronj  the- rays  of  direct  light  by 
several  other  pro})erlies  which  were  unknown  to  Huyghens 
and  to  Newton,  and  the  discovery  of  which  is  owuig  to 
M.  Mains.  If  we  suppose  in  fact,  that  after  having  dis- 
posed vertically  the  principal  section  of  a  rhomboid  of  car- 
bonate of  ,in)e,  we  receive  the  two  fasciculi  which  proceed 
from  them  on  the  surlace  of  smooth  water,  and  under  an 
angle  of  5^2'  Ab\  we  shall  rcniark  that  the  common  fasci- 
culus acts  like  the  direct  ray  ;  since  it  abandons  to  the 
paitial  reflection  a  part  of  its  molecules  :  as  to  the  extra- 
ordinary fasciculus,  It  penetrates  the  liquid  quite  through. 
If  we  suppose,  on  the  contrary,  that  the  principal  section 
of  the  rhomboid  is  perpendicular  to  the  plane  ot  incidence, 
the  extraordinary  ray  undergoes  the  partial  reflection,  and 
the  ordinary  ray  penetrates  the  liquid  entirely. 

When  we  examine,  by  the  help  of  a  rhomboid  of  cal- 
careous spar,  the  light  which  is  reflected  on  the  surface  of 
the  water,  and  under  an  angle  of  42*  45',  we  see  that  it  has 
all  the  characters  of  one  of  the  fasciculi  produced  by  the 
double  refraction  of  a  crystal,  for  it  no  longer  constantly 
separates  into  two  fasciculi:  in  this  experiment,  which 
is  in  some  measure  the  converse  of  that  which  we  have 
first  referred  to,  the  plane  of  reflection  performs  the  oflScc 
of  the  principal  section  of  the  first  rhomboid.  We  have 
only  explained  these  results  (which  are  detailed  at  great 
length  in  the  elegant  work  by  M.  Mains,  to  which  the 
Class  decreed  the  prize  of  Mathematics  for  1810)  in  order 
to  indicate  the  point  from  which  the  members  of  the  Class 
set  out,  who  were  occupied  with  this  object  in  181 1. 

We  have  hitherto  only  alluded  to  the  modifications 
which  tlie  luminous  rays  undergo  in  their  reflection.  Is  the 
light  transmitted  by  diaphanous  bodies,  even  modified  in 
certain  circumstances  which  we  are  about  to  mention  ? 

If  we  place  two  object  glasses,  one  above  the  other, 
there  are  formed,  as  we  all  know,  some  coloured  rinos^ 
of  which  the  point  of  contact  is  the  common  centre: 
these  rings  are  perceived  either  by  the  aid  of  reflected 
or  of  transmitted  light.  When  the  angle  of  the  rays  trans- 
mitted with  the  surface  of  the  object-glass  is  about  32% 
they  are  polarized,  since  in  certain  positions  of  the  principal 
section  of  a  crystal  of  Icelandic  spar,  we  see  only  a  single 
image  of  rings.  Now,  it  is  a  very  remarkable  circum- 
Rtance  in  this  experiment,  that  the  modification  which  th« 
rays  forming  the  rings  u»de?go  in  passing  through   the 

object- 
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object-glasses,  is  entirely  identical  with  that  which  the  re- 
flection communicates  to  them  ;  so  that,  for  instance,  if  in 
a  determinate  position  of  the  object-glasses  and  of  a  crystal, 
when  we  look  at  the  reflected  rings,  we  only  perceive  the 
image  of  the  rings  which  proceed  from  the  extraordinary 
refraction,  it  will  still  be  the  extraordinary  image  which  we 
shall  perceive^  when  in  similar  circumstances  we  shall 
examine  the  rings  transmitted.  This  residt,  which  M. 
Arago  communicated  to  the  Class  in  the  month  of  February, 
seems  to  prove  that  the  coloured  rings  are  formed  solely  at 
the  expense  of  the  light,  which  in  the  presence  of  the  se- 
cond lens  will  be  partially  reflected,  and  thus  establishes 
an  intimate  connection  between  these  two  most  cxtraqr- 
dinary  classes  of  the  phaenomena  of  optics. 

On  the  nth  of  March,  M.  Mains  announced  to  the 
Class,  that  on  subjecting,  at  various  times,  the  light  which 
the  glasses  transmit  under  an  angle  of  35°  23%  he  had 
ascertained  that  this  light  is  composed  of  a  certain  quantity 
of  rays  polarized  in  a  direction  contrary  to  the  reflected 
rays,  and  of  another  portion  of  rays  not  modified,  which 
preserve  the  properties  of  the  direct  light:  this  last  portion 
diminishes  at  each  new  transmission  of  the  fasciculus  ;  so 
that,  if  we  pass  through  a  pile  of  parallel  glasses,  the  por- 
tion of  light  transniitted  is  entirely  polarized  in  one  direc- 
tion, while  the  rays  successively  reflected  are  polarized  in  a 
contrary  direction.  M.  Malus  concludes  from  this,  that 
at  all  times,  when  by  any  contrivance  we  produce  a  ray 
polarized  in  one  direction,  we  necessarily  obtain  a  ray 
polarized  in  a  direction  diametrically  opposite,  and  that 
these  rays  follow  different  routes.  The  observation  of  M. 
Arago,  which  we  have  recently  mentioned,  forms  the  only 
exception  to  this  general  rule,  since  the  rings  reflected  and 
transmitted  are  polarized  in  the  same  manner. 

M.  Arago  had  long  ago  ascertained  that  diaphanous  and 
opake  bodies  modify  the  light  which  they  reflect :  the  me- 
tallic bodies  alone  seemed  to  him  to  impress  no  new  pro- 
perty. It  is  trjue  that  opticians  were  well  aware  that  there 
was  a  slight  difference  between  the  intensity  of  the  two 
images  formed  by  a  rhomboid,  by  the  help  of  rays  reflected 
by  a  metallic  plane :  but  this  isolated  fact  could  teach  us 
nothing  relative  to  the  particular  mode  of  action  of  the 
metallic  bodies  and  of  light.  But  in  a  memoir  read  to  the 
Institute  on  the  27th  of  May  1811,  M.  Malus  has  shown, 
by  experiments  made  on  rays  already  polarized,  and  by  the 
help  of  a  method  of  which  it  would  be  difficult  to  give  a 
clear  idea  in  an  extract,  that  the  light  reflected  by  the  me- 
tals 
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tals  contains  at  once  rays  polarized  in  two  directions,  so 
that,  in  its  decomposition  by  a  crystal  of  carbonate  of  lime, 
it  acts  like  the  ordinary  light.  Hence  it  results,  that  all  the 
bodies  in  nature  polarize  the  light  under  determinate  an- 
gles, and  that  here  and  there  among  these  angles  the  rays 
receive  this  modification  in  a  very  incomplete  manner. 

[To  be  continued.] 


LECTURES. 

JVIr.  John  Taunton,  F.A.S.  will  deliver  a  Course  of 
Lectures  on  Anatomy,  Physiology,  Pathology,  and  Surgery. 

In  this  Course  of  Lectures  it  is  proposed  to  take  a  com- 
prehensive view  of  the  structure  and  oeconomy  of  the  living 
body,  and  to  consider  the  causes,  symptoms,  nature,  and 
treatment  of  surgical  diseases,  with  the  mode  of  perform- 
ing the  different  surgical  operations;  forming  a  complete 
course  of  anatomical  and  physiological  instruction  for  the 
medical  or  surgical  student,  the  artist,  the  professional  or 
private  gentleman. 

An  ample  field  for  professional  edification  will  be  afford- 
ed by  the  opportunity  which  Pupils  may  have  of  attending 
the  clinical  and  other  practice  of  both  the  City  and  Fins- 
bury  Dispensaries. 

The  Autumnal  Course  will  commence  on  Saturday, 
October  the  3d,  1812,  at  eight  o'clock  in  the  evening  pre- 
cisely, and  be  continued  every  Tuesday,  Thursday,  and 
Saturday,  at  the  same  hour. 

Particulars  may  be  had,  on  applying  to  Mr.  Taunton, 
Grevjlle- street,  Hatton  Garden. 


St.  Thomas's  and  Guy's  Hospitals. — The  Winter  Course 
of  Lectures  at  these  adjoining  Hospitals  will  begin  as  usual, 
October  1,  viz.  at  St.  Thomas's,  Anatomy  and  the  Ope- 
rations of  Surgery,  by  Mr.  A.  Cooper  and  Mr.  Henry  Cline. 
— Principles  and  Practice  of  Surgery,  by  Mr.  A.  Cooper. 

At  Guy's, — Practice  of  Medicine,  by  Dr.  Babington  and 
Dr.  Curry. — Chemistry,  by  Dr.  Babington,  Dr.  Marcet, 
and  Mr.  Allen. — Experimental  Philosophy,  by  Mr.  Allen. 
— Theory  of  Medicine,  and  Materia  Medica,  by  Dr.  Curry 
and  Dr.  Cholmeley. — Midwifery,  and  Diseases  of  Women 
and  Children,  by  Dr.  Haighton. — Physiology,  or  Laws  of 
the  Animal  CEconomy,  by  Dr.  Haighton. — Structure  and 
Diseases  of  the  Teeth,  by  Mr.  Fox. 

N.B.  These  several  Lectnres  are  so  arranged,  that  no 
|:wo  of  them  interfere  in  the  hours  of  attendance;  and, 

witk 
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with  the  Lectures  on  Anatomy,  and  those  on  the  Princi- 
ples and  Practice  of  Surgery,  given  at  the  Theatre  of  St. 
Thomas's  Hospital  adjoining,  the  whole  is  calculait^d  to 
form  a  complete  Course  of  Medical  and  Ciiirurgical  In- 
struction. Terms  and  other  particulars  n)av  be  learnt 
from  Mr.  Stocker,  Apothecary  to  Gay's  Hospiial. 


Dr.  Clutterbnck  will  begin  his  Autumnal  Course  of  Lec- 
tures on  the  diflerenl  branches  of  Medicine,  on  Mtniday, 
October  5,  at  ten  o'clock  in  the  inornmcr,  at  hi-,  tiuuse, 
No.  I,  in  the  Crescent,   New  Bridge  sired,  Bl^cKtr:ars. 

The  d.ffereni  Lectures  wdl  l>e  delivered  on  ihc  alternate 
days,  at  the  same  hour,  viz  on  the  Thtorv  and  Pracuce  of 
Physic,  on  Vlon  ays,  Wcdnesdivs,  and  Frida\-  ;  and  on 
the  Mdterin  McJ  ca  ana  Cliemisirv,  on  Tuesdays,  rhurst 
days,  and  Satuniavs,  throuj;h  u.  the  ^eason. 


Mr  Wilson  and  Mr.  Charles  Bell  will,  in  fuuire,  de- 
liver the  Lectures  on  Anatoitis ,  Phvsioiogv,  Pa  liology, 
and  Surgery,  conjoinily,  at  the  Tueatre  (d  A  tatoiny.  Great 
Windmill-street.  Thf:  L  clures  are  so  arrangcti,  thai  the 
subjects  delivert-d  durnig  the  Autumnal  Course,  by  ihe 
one,  will  in  the  Spring,  be  given  by  the  other.  Each 
will,  therefore,  during  the  seabon,  give  one  complete 
Course  of  Lectures. 

The  Museum  of  Windmill  street,  now  cons;**tlng  of  the 

united  collections  ot   Mr.  Wdson  and   Mr.    Bell,  niay  be 

seen  by   gen  lie  men  of  the  profes-ion  during  the  vacation- 

moiiihs,  by  applymg  to  Mr.  Bell,  3i,  Sobo  Square. 

/ 
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To  John  Webb,  of  Hoxton,  Middlesex,  weaver,  for  his 
method  of  makmg  rugs,  carpets,  or  any  other  article  of 
ftjrni lure,  or  dress,  &c. —  13ih  June,  18 '2. 

To  William  Ariell,  ot  the  parish  of  St.  Ann,  fjimehouse, 
Middlesex,  shipwright,  for  certain  improved  machines  or 
lYiacbinery  for  extracting  corroded  iron  and  other  nails 
and  bolts  from  ships*  bottoms^  masts,  decks,  and  other 
parts  thereof. — ^25\h  June. 

To  Anthony  Schick,  of  Gracechurch  Street,  London, 
tmerc'hant,  for  his  improved  mode  of  roasting  coffee. — 25th 
June. 

To  Thf)mas  Cobb  the  younger,  of  Calihrop  House,  near 
Banbury,  in  ihe  county  of  Oxford,  paper-maker,  for  further 
improvements  in  the  art  of  making  paper  in  separate  sheets. 
—1 6th  July. 

To 
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To  John  Simpson,  of  the  parish  of  Sutton,  in  the  county 
of  York,  merchant,  for  his  method  of  cleaning,  gunning, 
and  scouring  whalehonc. —  IfJih  July. 

To  John  Simpson,  of  Birmingham,  in  the  county  of 
Warwick,  tin-plate  worker,  for  his  improvements  in  the 
construction  of  lamps,  which  lamps  so  improved  he  deno- 
minates *'  Palmer's  Birmingham  Economic  Lamps.'*. — 
16th  July. 

To  John  Sutherland,  of  Liverpool,  in  the  county  of  Lan- 
caster, copper-smith,  for  his  improvement  in  the  construc- 
tion of  copper  mills  and  intermediate  condensers. — l6th 
July. 

To  Morris  Tobias,  of  Wapping,  in  the  county  of  Mid- 
dlesex, watch  manufacturer,  for  his  binnacle  time  piece  or 
time-keeper. — l6th  July. 

To  James  Walker,  of  Maidstone  Hill,  in  the  county  of 
Kent,  gentleman,  for  his  improved  tubular  metallic  vesssel, 
and  the  application  thereof  to  the  preservation  of  fluids 
and  various  other  things. —  l6th  July. 

To  Tebaldo  Monzani,  of  Old  Bond  Street,  in  the  county 
of  Middlesex,  musical  instrument-maker,  tor  certain  im- 
provements on  clarinets  and  German  flutes. —  16th  July. 

To  Thomas  Motley,  of  the  city  of  Bristol,  iron -monger, 
for  his  improved  method  of  manufacturing  letters  or  cha- 
racters for  signs,  show-boards,  fronts  of  shops,  houses,  and 
other  places,  and  for  any  other  purpose  of  composing  and 
indicating  names  or  words  in  relief  ni  a  conspicuous  man- 
ner.— 22d  July. 

To  William  Smith,  of  Lisle  Street,  in  the  county  of 
Middlesex,  gun-maker,  lor  an  improved  gun  and  pistol 
lock. — ^July  28. 

To  John  Beilingham,  of  Levens,  near  Rostevor,  in  the 
county  of  Down,  gentleman,  for  certain  improvements  in 
the  make  and  consiruction  of  axle  trees,  for  all  descriptions 
of  carriapes. — July  28. 

To  Henry  0^born,  of  Bordesley,  near  Birmingham,  for 
anew  improved  machine  for  turning  and  levelling  various 
articles  made  of  iron,  preparatory  to  weidmg  and  grinding. 
— 3d  August. 

To  John  Rapson,  of  Penryn,  in  the  county  of  Cornwall, 
millwright  and  machme  maker,  for  a  new  or  improved 
method  of  communicatmg  a  regular  or  irregular  motion 
from  one  axle  to  another,  placed  at  any  angle,  without  the 
aid  of  an  universal  joint. — 5th  August. 
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METEOROLOGICAL   TABLE, 

By   Mr.  Gary,  of  the  Strand, 

For  August  1812. 

Thermometer.    I 

Height  of 

the  Barom. 

Inches. 

legreesofDi  V- 
essby  Leslie's 
fygrometer. 

Days  of 
Month, 

Z 

VVeather. 

00  "^ 

"• 

a  c^ 

, 

July  27 

60 

60*^ 

55° 

29-60 

0 

Rain 

28 

58 

68 

56 

•55 

36 

Showery 

29 

58 

69 

52 

'56 

37 

Showery 

30 

56 

68 

55 

•85 

60 

Fair 

31 

56 

67 

52 

•88 

62 

Fair 

August  1 

56 

66 

53 

•78 

0 

Rain 

5 

57 

67 

55 

•82 

31 

Fair 

3 

51 

64 

55 

•76 

0 

Rain 

4 

56 

62 

55 

•78  ^ 

20 

Showery 

5 

56 

56 

51 

•80 

0 

Rain 

6 

52 

60 

52 

•83 

26 

Showery 

7 

51 

63 

51 

•86 

38 

Fair 

6 

51 

59 

51 

•88 

10 

Showery 

9 

54 

60 

52 

•92 

32 

Showery 

10 

53 

59 

52 

•88 

30 

Cloudy 

11 

54 

62 

54 

•96 

0 

Rain 

12 

54 

60 

53 

3008 

42 

Fair 

13 

54 

69 

52 

•07 

67 

Fair 

14 

53 

73 

56 

•17 

62 

Fair 

15 

56 

69 

57 

•10 

52 

Fair 

16 

57 

70 

64 

•02 

47 

Cloudy 

17 

64 

74 

66 

29-99 

70 

Fair 

18 

66 

76 

67 

•88 

80 

Fair 

39 

67 

75 

60 

•75 

62 

Fair 

20 

61 

70 

66 

•95 

71 

Fair 

21 

64 

70 

60 

•90 

42 

Showery 

22 

64 

69 

62 

•97 

60 

Fair 

23 

64 

70 

64 

•90 

53 

Fair 

24 

66 

69 

54 

•97 

47 

Fair 

25 

57 

70 

55 

•90 

48 

PVir 

2^ 

56 

69 

56 

•89 

45 

Fair 

1 

N.B.  The  Barometer's  height  is  taken  at  one  o'clock. 
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XXX.  A  New  Table  of  the  Quantities  of  Acid  in  SuU 
phuric  Acid  of  different  Densities^  constructed  for  the 
Use  of  Manufacturers ;  being  the  Result  of  Experiments 
miade  tvith  the  strongest  Sulphuric  Acid  of  Commerce, 
The  specific  Gravities  taken  at  the  Temperature  of  C0°. 
By  Samuel  Parkes,  F.L.S. 

To  Mr,  Tilloch, 

Sir,  JlIaving  been  applied  to  by  several  persons  in  dif- 
ferent parts  of  the  kingdom,  for  instructions  respecting  a 
mode  of  ascertaining  the  quantity  of  acid  in  diluted  sul- 
phuric acid,  I  invariably  referred  them  to  Dr.  Kirwan's 
Table,  which  was  published  in  the  year  1793  in  the  fourth 
volume  of  the  Transactions  of  the  Royal  Irish  Academy. 
This  however  always  proved  unsatisfactory,  inasmuch  as 
few  manufacturers  understood  how  to  accommodate  that 
table  to  the  conmion  oil  of  vitriol,  or  make  it  applicable  to 
any  practical  purpose.  This  has  arisen  from  the  circum- 
stance of  Dr.  Kirwan  having  taken  sulphuric  acid,  as  it 
exists  in  sulphate  of  potass,  instead  of  the  strongest  oil  of 
vitriol,  for  his  standard  of  real  acid.  Having,  in  my  own 
business,  found  the  inconvenience  of  this,  I  several  years 
ago  formed  a  Table  for  my  private  use,  from  the  sulphuric 
acid  of  commerce,  by  diluting  that  acid  with  several  suc- 
cessive portions  of  water;  a  table  which  I  have  ever  since 
employed  with  great  advantage.  But  as  this  table  was 
formed  at  a  temperature  above  the  mean  temperature  of  the 
atmosphere,  and  its  range  was  too  confined  to  be  of  use  in 
ever}'  instance,  [  resolved  to  undertake  the  formation  of  a 
new  one  that  would  be  more  generally  useful,  and  that 
should  descend  by  regular  gradations  down  to  the  lowest 
point  of  dilution  that  any  consumer  of  sulphuric  acid 
would  be  likely  to  require*.  Having  now,  at  no  small  ex- 
pense of  time  and  labour,  completed  this  Table,  I  shall  be 
obliged  if  you  will'  have  the  goodness  to  insert  it  in  the 
next  Philosophical  Magazine,  as  I  conceive  that  it  will  be 
acceptable  and  useful  to  many  individuals  in  various 
branches  of  trade  and  manufacture. 

In  making  this  table,  I  might  have  taken  purified  sulphuric 
acid,  i.  e.  such  as  had  undergone  a  second  distillation  ;  but 
as  this  is  an  article  which  is  never  emploved  but  for  philo- 
sophical purposes,  I  thought  it  better  to  make  use  of  the 

*  The  first  line  of  the  Table  shows  the  specific  gravity  of  a  mixture  of 
one  part  water  and  100  parts  of  strong  sulphuric  acid.  The  latter,  the 
specific  gravity  of  one  part  of  sulphuric  acid  mixed  with  100  parts  of  water. 

'  VoU  40.  No.  173.  S^p^  1812.  L  common 
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common  acid,  and  to  take  as  good  a  sample  of  that  kind  a$ 
i  could  possibly  procure.  1  have  therefore  chosen  some 
of  my  own  manufacture,  made  in  the  usual  nay,  and  con- 
centrated, as  is  common  in  large  manufactories,  by  steaming 
it  in  a  boiler  of  lead,  and\finishing  it  in  a  retort  of  glass, 
"When  I  began  the  experiment,  the  atmosphere  of  the  room 
was  at  60°*,  and  the  acid  was  of  the  specific  gravity  of 
l'84t)4,  which,  at  this  temperature,  is  as  strong  as  it  is  ever 
sold. 

,  In  order  to  form  the  annexed  Table,  I  proceeded  as  fol- 
lows : 

I  first  accurately  weighed  ten  thousand  grs.  of  this  acid 
into  a  stoppered  bottle  of  glass,  and  then  added  to  it  100 
grains  of  pure  water  t*  When  the  mixture  was  become 
cool,  after  having  been  sufficiently  agitated,  the  specific 
gravity  of  it  was  taken,  and  the  result  forms  the  first  line 
of  the  Table.  In  this  way  I  continued  to  dilute  the  acid 
with  successive  portions  of  water,  taking  care  to  let  it  rest 
a  sufficient  time  between  each  addition. of  the  water,  that  a 
complete  union  between  the  acid  and  the  water  might  take 
place;  having  found  by  experiment  that  a  mixture  of  sul- 
phuric acid  and  water,  even  after  it  has  become  cold,  re- 
quires several  hours  for  it  to  arrive  at  the  maximum  of 
condensation.  I  took  also  the  precaution  of  keeping  it  in 
stoppered  bottle-,  that  it  might  not  imbibe  water  from  the 
atmosphere,  and  frequently  agitated  it  during  each  interval. 
And,  in  order  to  attain  as  great  accuracy  as  possible,  I  pro- 
cured a  gravity  bottle  larger  than  usual,  one  that  hold* 
nearly  ten  ounces  of  water,  and  with  a  stem  so  small  that 
at  the  part  to  which  the  fluid  rises  when  properly  filled,  & 
single  drop  of  the  liquor  will  occasion  a  rise  of  nearly  one 
sixteenth  of  an  inch. 

1  he  balance  which  I  made  use  of  in  these  experiments, 
is  so  delicate  that  it  will  turn  with  the  20th  part  of  a  grain  j 
and  as  the  acids  will  erode  the  common  scale  dishes,  if 
*!roj)t  upon  them,  and  endanger  the  accuracy  of  a  result,  I 
have  long  been  in  the  habit  i)f  using  those  made  with 
"Wedgwood's  ware,  and  such  were  employed  in  making 
this  Table.  Those  parts  of  the  Table  wliich  have  a  star  op- 
posite to  them,  were  made  by  actual  expernnent— the  in- 
termediate ones  were  the  results  of  calculation. 

*  For  the  dtfFerence  which  is  occasioned  in  tKe  specific  gra\nty  of  sul- 
phuric acid  by  change  of  temperature,  consult  NichoUeu'H  Journal,  quarto, 
vol.  iii.  pji^e  '^1  !•  » 

f  In  diluting  svilphuric  acid,  it  is  usual,  and  sftrer,  to  add  the  ncid  by  de- 
grees to  the  water,  and  not  the  water  tt)  tiie  acid  ;  but  with  this  very  smal! 
quantity  of  water,  sucii  caution  was  not  necessary. 

Sinc^ 


in  Siiiphuric  Acid  of  different  Densities,  163 

iSince  I  concluded  these  experiments  it  occurred  to  me, 
that  it  might  be  useful  to  some  manufacturers  to  know  the 
quantity  of  acid  per  cent,  in  diluted  acid  of  any  given 
strene;th;  I  have  therefore  calculated  the  quantity  in  each, 
and  annexed  it.  The  column  of  ounces  and  drackms  is 
added  for  the  use  of  those  who  are  accustomed  to  this  mode 
of  reckoning,  and  also  for  those  who  are  not  conversant 
with  the  usual  method  of  stating  specific  gravities ;  and  is 
calculated  on  the  supposition  of  the  wme  pint  holding  ex- 
actly sixteen  ounces  avoirdupois  of  pure  water*. 

The  sulphuric  acid  which  is  consumed  in  these  kingdoms 
amounts  [  believe  to  upwards  of  three  thousand  tons  an- 
nually;  the  greater  part  of  which  is  used  in  a  state  of  di- 
lution. For  the  purposes  of  dissolving  iron  or  zinc,  it 
should  be  diluted  with  at  least  five  or  six  times  its  weight 
of  water*  Sulphuric  acid  is  consumed  in  large  quantities 
by  bleachers,  for  making  the  oxymuriate  of  lime,  aiid  these 
people  always  use  it  in  a  state  of  dilution.  The  calico 
printers  also  expend  large  sums  in  the  purchase  of  this  acid, 
which  they  use  in  various  states  of  dilution,  for  making 
what  they  call  sours. 

To  these,  and  other  manufacturers,  this  Table  will  be  of 
use,  not  only  in  assisting  them  in  the  formation  of  acid  of 
any  given  strength,  but  it  will  enable  them  at  any  time  to 
ascertain  whether  their  servants  have  observed  due  care  in 
making  the  different  preparations  5  which  is  a  matter  of 
great  moment — for  it  often  happens,  that  for  want  of  this 
the  printer  and  manufacturer  suffer  great  loss,  and  the 
goods  sustain  an  irreparable  injury, 

I  need  scared v  add  that  the  oil  of  vitriol- makers  them- 
selves, may  also  derive  great  benefit  from  attending  to  this 
Table. 

I  am,  sir,  yours,  &c. 

Gosweli-street  Chemical  Works,  SamUEL  PaRKES. 

London,  Sept.  2,   1812. 

*  It  is  3  convenient  way  of  •■■neasuring,  to  have  a  gla?s  bottle  with  a  nar- 
row neck,  holding  rather  more  rhan  a  pint  of  water,  wii.h  a  mark  on  the 
«em  exactly  at  the  place  to  which  the  water  ascends  when  it  contaiviS  ex- 
acily  16  ounces  avoirdupois  of  th^t  fluid.  It  was  tornierly  understood 
that  the  standard  wine  pint  vvas  the  exact  measure  of  16  ounces  of  pure 
Hvater;  but  st^me  etpcriireins  made  in  the  year  16S8,  before  the  Lord  Mayor 
and  the  Board  oi  ExcioC,  »-ecided,  that  the  sealed  wine  gallon  of  Guildhall 
contains  only  224  cubic  ipches  though  by  the  fifth  of  Queen  Ann;  chap  vii. 
5  7,  it  is  called  231  inches.  This  decision  makes  the  wine  pint  to  hold 
only  -970  oi  an  avoirdupois  pound  of  water ;  but  as  it  is  generally  thought 
right,  fpr  all  common  pu-^poses  still  to  consider  it  of  the  capacity  of  1(5 
•uacetirfpirdupois,  I  have  laken  it  ai  that  in  this  instance. 
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A  Table  of  the  Specific  Gravities  of  Sulphuric  Acid^  when 
diluted  with  different  Portions  of  Watery  at  the  Tern* 
perature  60°. 


Drachms 

Specific 

Weight  of  the 

Acid  per 

of 
Water. 

Gravity. 

Wine  Pint. 

Cent. 

Oz. 

Drms. 

100  Drachms 

*    1 

1-8484 

29 

9| 

99-009 

Sulp  Acid. 

*  2 

1-8465 

29 

H 

98-039 

Sp.  Grav. 

1-8494, 

*  3 

1-8445 

29 

H 

97-087 

*  4 

1-8416 

29 

n 

96-153 

Or,  29  oz. 

9i  Drachms 

*  5 

1-8387 

29 

6f 

95-238 

the  Weight, 

6 

1-8358 

29 

6 

94-339 

Avoirdupois,  of 

*  7 

1-8319 

29 

5 

93-457 

the  Wine  Pint. 

8 

1-8270 

29 

H 

92-509 

9 

1-8222 

29 

n 

91-743 

*10 

1-8163 

29 

1 

90-909 

11 

1-8104 

28 

151 

90-090 

12 

1-8046 

28 

14 

89-285 

13 

1-7988 

28 

121 

88-495 

14 

1-7929 

28 

U 

87-719 

*15 

1-7880 

28 

H 

86-956 

16 

1-7821 

28 

8 

86-206 

17 

1-7744 

28 

H 

85-470 

18 

1-7666 

28 

4| 

84-745 

19 

1-7588 

28 

2| 

84-033 

20 

1-7510 

28 

0| 

83-333 

*21 

1-7431 

27 

14| 

82-644 

22 

1-7353 

27 

12| 

81-967 

23 

1-7275 

27 

101 

81-300 

24 

1-7207 

27 

Si 

80-645 

25 

1-7138 

27 

H 

80-000 

26 

1-7070 

27 

5 

79-365 

*27 

1-7002 

27 

H 

78-740 

28 

1-6933 

27 

If 

78-125 

29 

1-6865 

26 

151 

77-519 

30 

1-6796 

26 

14 

76-923 

31 

1-6728 

26 

12| 

76-335 

32 

1-6660 

26 

lOi 

75-757 

*33 

1-6582 

26 

8i 

75-187 

34 

1-6523 

26 

7 

.:  74-626 

35 

1-6464 

26 

H 

74-074 

36 

1-6406 

26 

4 

73-529 

37 

1-6348 

26 

2f 

72-992 
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Drachms 

Specific 

Weigfht  of  the 

Acid  per 

of 
Water. 

Gravity. 

Wine  Pint. 

Cent. 

Oz. 

Drms. 

100  Drachms 

38 

1-6289 

26 

1 

72-463 

Sulp.  Acid. 
Sp.  Grav. 

1«84Q4 

39 

1-6230 

25 

15| 

71-942 

*40 

1-6171 

25 

14 

71-428 

X    Ot:«7t:« 

41 

1-6113 

25 

12i 

70-921 

Or,    29  OK. 

9f   Drachms, 

42 

1-6054 

25 

11" 

70-422 

the  Weight, 

43 

1-5995 

25 

9| 

69-930 

Avoirdupois, 

44 

1-5937 

25 

8 

69-444 

of  the  Wine 
Pint. 

*45 

1-5S79 

25 

61 

68-965 

46 

1-5820 

25 

5 

68-493 

47 

1-5761 

25 

H 

68-027 

48 

1-5703 

25 

2 

67-567 

49 

1-5645 

25 

Oi 

67-114 

50 

1-5585 

24 

15 

m-m^ 

51 

1-5526 

24 

131 

66-225 

52 

1-5478 

24 

12| 

65-789 

53 

1-5429 

24 

11 

65-359 

*54 

1-5390 

24 

10 

64-935 

55 

1-5351 

24 

9 

64-516 

56 

1-5312 

24 

8 

64-102 

57 

1-5273 

24 

7 

63-694 

58 

1-5234 

24 

6 

63-291 

59 

1-5195 

24 

5 

62-893 

60 

1-5156 

24 

4 

62-500 

61 

1-5117 

24 

3 

62-111 

*62 

1-5078 

24 

2 

61-728 

63 

1-5039 

24 

1 

61-349 

64 

1-5000 

24 

0 

60-975 

65 

1-4960 

23 

15 

60-606 

66 

1-4921 

23 

14 

60-240 

^1 

1-4882 

23 

13 

59-880 

68 

1-4843 

23 

12 

59-523 

69 

1-4804 

23 

11 

59-171 

*70 

1-4765 

23 

10 

58-823 

71 

1-4726 

23 

9 

58-481 

72 

1-4687 

23 

8 

58-139 

73 

1-4648 

23 

7 

57-803 

74 

1-4609 

23 

6 

57-471 

75 

1-457Q 

23 

5 

57-142 

76 

1-4531 

23 

4 

56-818 

77 

1-4502 

23 

H 

56-497 

*78 

1-4473 

23 

21 

56-179 
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Drachm? 

Specific 

Weight  of  the 

Acid  per 

of 
Water. 

Gravity. 

Wine  Pint. 

Cent. 

r 
1 

C^v 

rVms. 

100  Drachms 

79 

1-4433    1 

23 

ll 

55-865 

vSulp.  Acid. 

80 

1-4.  9-> 

23 

Oi 

55-555 

Sn.  Grav. 

1-8494, 

81 
82 

1-4365 
1-4336 

22 
22 

15i 
15 

55-248 
54-945 

Or.  29  oz. 

.83 

1-4306 

22 

14i 

54-644 

9     Drachms, 
the  Weight, 

84 

1-4276 

22 

1 
131 

54-347 

Avoirdupois, 

85 

1-4257 

22 

121 

54054 

of  the  Wine 
Pint. 

*86 

1-4218 

22 

12 

53-763 

87 

1-4189 

22 

HI 

53-475 

88 

1-4160 

22 

10| 

53-191 

89 

1-4130 

22 

9| 

52-910 

90 

1-4101 

22 

9 

52-631 

91 

1-4072 

22 

8| 

52-356 

92 

1-4042 

22 

7i 

52-083 

93 

1-4013 

22 

H 

51-813 

*94 

1-3984 

22 

6 

51-546 

95 

1-3955 

22 

H 

51-282 

96 

1-3926 

22 

4i 

51020 

97 

1-3906 

22 

4 

50-761 

98 

1-3886 

22 

H 

50-505 

99 

1-3867 

22 

3 

50-256 

*100 

J -3848 

22 

n 

50-000 

105 

1-3730 

21 

151 

48-780 

*110 

1-3632 

21 

13 

47-619 

115 

1-3535 

21 

10| 

46-511 

*120 

1-3437 

21 

8 

45-454 

125 

1-3359  • 

21 

6 

44-444 

*130 

1-3281 

21 

4 

43-478 

135 

1-3203 

21 

2 

42-553 

*^140 

1-3125 

21 

0 

41-666 

145 

1-3056 

20 

14| 

40-816 

*150 

1-2988 

20 

121 

40-000 

155 

1-2919 

20 

lOf 

39-215 

•  *160 

1-2851 

20 

9 

38-461 

165 

1-2783 

20 

71 

37-735 

170 

1-2724 

20 

5| 

37-037 

175 

1-2676 

20 

4i 

36-363 

*180 

1-2627 

20 

H 

35-714 

185 

1-2568 

20 

n 

35-087 

190 

1-2520 

20 

0} 

34-482 

195 

1-2470 

19 

\H 

33-898 
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Drachms 

of 

Water. 

Specific 
Gravity. 

Weight  ot  the 
Wine  Pint. 

Acid  per 
Cent. 

O/.. 

Dru.s. 

100  Drachms 

*200 

1-2421 

19 

14 

33-333 

bulp   Acid. 

210 

1-2343 

19 

12 

32-258 

Sp.  Grav. 

1-8494, 

*220 

1-2265 

19 

10 

31-250 

230 

1-2187 

19 

8 

30-303 

Or,  29  oz. 

9\  Drachms, 

*240 

1-2129 

19 

6i 

29-411 

the  Weitjht, 

250 

1-2060 

19 

4| 

28-571 

Avoirdupois, 

*260 

1-1992 

19 

3 

27-777 

of  the  Wuie 
Pint. 

270 

1-1933 

19 

11 

27-027 

*280 

1-1875 

19 

0 

26-315 

290 

1-1825 

18 

14i 

25-641 

*300 

M776 

18 

131 

25-000 

310 

1-1728 

18 

m 

24-390 

320 

M679 

18 

11 

23-809 

330 

M630 

18 

H 

23-255 

*340 

1-1582 

18 

8i 

22-727 

350 

1-1552 

18 

71 

22-222 

360 

1-1523 

18 

7 

21-739 

370 

M494 

18 

H 

21-276 

*380 

1-1464 

18 

H 

20-833 

390 

1-1426 

18 

4| 

20-408 

400 

M338 

18 

2| 

20-000 

*420 

M328 

18 

2 

19-230 

440 

1-1279 

18 

0| 

18-518 

*460 

1-1240 

17 

15| 

17-857 

480 

1-1181 

17 

14| 

17-241 

*500 

1-1132 

17 

13 

16-666 

*550 

1-1054 

17 

11 

15-384 

*600 

1-0966 

17 

H 

14-285 

*650 

1-0898 

17 

7 

13-333 

*700 

1-0839 

17 

H 

12-500 

*750 

1-0781 

17 

4 

11-764 

*800 

1-0732 

17 

n 

11-111 

*850 

1-0693 

17 

H 

10-526 

*900 

1-0664 

17 

1 

10-000 

*950 

1-0625 

17 

0 

9-523 

*1000 

1-0602 

16 

15| 

9-090 

*1100 

1-0546 

16 

14 

8-333 

*1200 

1-0507 

16 

13 

7*692 

*1300 

1-0488 

16 

121 

7-142 

*1400 

1-0458 

16 

14 

6-666 

*1500 

1-0429 

16 

11 

6-250 
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Drachms 

specific 

Weight  of  the 

Acid  per 

of 

Gravtiy. 

Wine  Pint. 

Cent. 

Water. 

Oz. 

Drms. 

100  Drachms 

1600 

1-0390 

16 

10 

5-882 

Sulp.  Acid. 

1700 

1-0370 

16 

9i 

5-555 

Sp.  Grav. 

1-8494, 

*1800 

1-0351 

16 

9 

5-263 

1900 

1-0337 

16 

61 

5-000 

Or,  29  oz. 
9^  Drachms, 
the  Weight, 

*2000 
*2250 

1-0322 
1-0283 

16 
16 

Si 
7i 

4-761 
4-255 

Avoirdupois, 

*2500 

1-0254 

16 

6i- 

3-846 

of  the  Wine 
Pint. 

^2750 

1-0234 

16 

6 

3-508 

*3000 

1-0214 

16 

H 

3-225 

*3500 

1-0185 

16 

H 

2-777 

*4000 

1-0166 

16 

4i 

2-439 

*4500 

1-0146 

16 

3| 

2-173 

*5000 

1-0127 

16 

3^ 

1-960 

5500 

1-0117 

16 

3 

1-785  V 

*6000 

1-0107 

16 

2t 

1-639 

6500 

1-0102 

16 

2| 

1-515 

*7000 

1-0098 

16 

2i 

1-408 

7500 

1-0093 

16 

2l 

1-315 

*8000 

1-0088 

16 

2] 

1-234 

8500 

1-0083 

16 

2| 

1-162 

*9000 

1-0078 

16 

2 

1-098 

9500 

1-0073 

16 

H 

1-041 

*10000  1 

1-0068 

16 

H 

0-990 

XXXI.  An  Account  of  some  Experiments  on  the  Comlinutions 
of  different  Metals  and  Chlorine ,  &c.  By  John  Davy, 
Esq.  Communicated  by  Sir  Humphry  Davy,  K?it, 
LL.D.  See.  R,  S. 

[Concluded  from  p.  91.] 

5.  On  the  Relation  between  the  Proportion  of  Oxygen  and 
Chlorine  in  Combination  with  several  Metals. 

XLrrors  being  very  common  in  chemical  analyses,  even 
in  those  conducted  most  skilfully  and  careFullv,  all  possible 
means  should  be  taken  to  discover  them  ;  and  no  means, 
I  think,  promise  to  he  more  effectual  for  this  purpose,  than 
the  general  analogy  of  definite  proportions.  From  a  great 
variety  of  facts,  it  appears  that  oxygen  and  chlorine  com- 
bine with  bodies  in  the  ratio  of  7*5  to  33-6.     With  one 

part 
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part  by  weight  of  hydrogen,  for  example,  7*5  of  oxygen 
unite  to  form  water,  and  33*6  of  chlorine  unite  with  the 
same  proportion  to  produce  muriatic  acid  gas.  To  judge 
therefore  of  the  accuracy  of  the  analyses  of  the  preceding 
combinations  of  the  metals  and  chlorine,  it  is  only  neces- 
sary to  compare  them  with  the  analyses  of  the  oxides  of 
the  same  metals.  If  the  two  agree,  there  will  be  reason  to 
consider  them  both  correct ;  but  should  they  disagree,  there 
is  equal  reason  for  supposing  one  or  both  of  them  to  be 
wrong. 

Thus,  as  the. orange  oxide  of  copper  is  analogous  to  cu- 
prane  and  the  brown  oxide  to  cupranea,  the  oxygen  and 
chlorine  should  be  to  each  other  in  these  compounds  as 
7*5  to  33-6.  And  from  comparison  of  my  analysis,  with 
those  of  Mr.  Chenevix  and  M.  Proust,  it  appears,  that  in 
the  two  first,  copper  being  as  60,  the  oxygen  is  to  the 
chlorine  as  7' 79,  instead  of  7*5  to  33*775  instead  of  33*6; 
and  in  the  two  last  as  7*5  to  33*6,  or  as  15  to  67*2.  Co- 
incidences as  near  as  might  be  reasonably  expected. 

There  is  not  the  same  agreement  between  M.  Proust's 
analyses  of  the  oxides  of  tin  and  the  preceding  ones  of  the 
combinations  of  this  metal  and  chlorine.  This  di-scordance 
induced  me  to  repeat  my  analyses  ;  and  obtaining  the  same 
result  as  at  first,  I  directed  my  attention  to  the  oxides  of 
tin,  and  made  the  following  experiments  to  ascertain  the 
proportion  of  their  constituent  parts. 

4  2-5  grains  of  tin,  which  had  been  precipitated  from  the 
muriat  of  this  metal  by  zinc,  were  heated  with  nitric  acid 
in  a  platina  crucible,  and  slowly  converted  into  peroxide; 
the  acid  and  water  were  driven  off  by  gentle  evaporation  at 
first,  and  afterwards  by  a  strong  red  heat  continued  for  a 
quarter  of  an  hour.  The  peroxide  thus  produced  was  of  a 
light  )eilow  colour;  and  being  very  gradually  dried,  it  was 
semi-transparent,  and  hard  enough  to  scratch  glass ;  it 
weighed  54*25  grains.  Hence,  as  42  5  grains  of  tin  ac- 
quire, on  conversion  into  peroxide,  11*75  grains  of  oxygen, 
this  oxide  appears  to  contain  21*66  per  cent,  of  oxysen, 
just  the  quantity  found  in  the  native  oxide  by  Klaproih, 
instead  of  28,  the  proportion  stated  by  Proust. 

M.  Berihollet,  jun.  has  shown  that  M.  Proust's  estimate 
of  20  per  cent,  of  oxygen  in  the  protoxide  is  incorrect. 
To  ascertain  the  true  proportion,  20  grains  of  tin  were  dis- 
solved in  strong  muriatic  acid  in  a  retort  connected  v  itb  a 
pneumatic  apparatus,  and  without  the  assistance  of  heat  ; 
16  cubic  inches  of  hydrogen  gas  were  produced,  (Barom. 
30,  thermom.  60.)     As  the  production  of  this  quantity  of 

hydrogen 
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hydrogen  inrJicates  an  absorpiion  of  oxvgen  by  the  tin 
equivalent  to  eight  cubic  inc[ies,  or  (as  100  cubic  inches 
■weigh  34-2  grains)  to  2*736  grains,  the  protoxide  of  tin 
appears  to  contain  1 1*99  per  cent,  of  oxvgen. 

These  analysts  of  the  oxides,  compared  with  those  of  the 
combinations  of  tin  and  chlorine,  are  found  very  nearly  to 
agree.  The  ratio  of  oxygen  to  chlorine  in  the  two  first 
similar  compounds,  the  tin  being  as  .53,  is  as  7-5  to  33-4  ; 
and  in  the  two  last,  viz.  the  peroxide  and  the  liquor  of 
Libavius,  as  76  to  33'5,  or  as  15-2  to  67. 

As  the  black  oxide  ot  iron  is  formed  by  the  decomposi- 
tion of  ferrane  by  a  solution  of  potash,  and  the  red  oxide 
by  that  of  ferranea,  it  is  evident  thai  these  oxides  and  com- 
binations of  iron  and  chlorine  should  coincide  in  the  pro- 
portions of  their  constituent  parts.  This  appears  from  ihe 
analyses*  of  Dr.  Thomson  to  be  nearly  the  case;  for  iron 
being  as  29  5,  the  oxygen  is  to  the  chlorine  in  the  black 
oxide  and  ferrane  as  8  instead  of  7*3  to  33  6  ;  and  in  the 
two  others  as  8  to  33*6,  or  as  13  2  to  55'5.  Here  the  agree- 
ment is  less  than  in  other  instances;  I  ut  this  is  not  sur- 
prising considering  the  diflferent  estimates  of  the  propor- 
tions of  oxygen  in  the  oxides  of  iron,  and  the  difficulty  of 
ascertaining  them  correctly. 

The  yellow  oxide  of  lead  and  the  white  oxides  of  anti- 
mony, bismuth,  zinc,  and  arsenic  are  formed,  when  the 
combinations  of  these  metals  and  chlorine  are  decomposed 
by  a  solution  of  potash.  But  on  comparison  with  the  best 
analyses  of  the  oxides,  there  is  not,  excepting  in  the  case 
of  zinc  and  arsenic,  that  coincidence  of  proportions  which 
might  be  expected.  Zmc  being  as  i4*.5,  the  oxygen  in  the 
oxide,  from  the  analysis  of  Proust,  is  to  the  chlorine  as 
7*5  to  34-4;  and  the  arsenic  being  as  21*9,  the  oxvgen, 
from  the  analysis  of  the  same  chemist,  is  fo  the  chlorine  as 
73  to  33*6.  The  analyses  of  the  oxides  of  the  other  metals 
being  at  variance  with  those  of  the  chlorine  combinations, 
I  was  induced  to  make  the  following  experiments,  with  the 
hope  rjf  discovering  the  cause  of  the  difference. 

100  grains  of  lead,  which  had  been  precipitated  from  the 
nitrat  of  lead  by  zinc,  were  dis.-olved  in  nitric  acid  and 
thrown  down  by  carbonat  of  potash.  This  precipitate  of 
carbonat  of  lead  was  well  washed,  and  dried  and  heated  to 
dull  redness  for  a  quarter  of  an  hour  in  a  platina  crucible; 
by  this  treatment  all  the  carbonic  acid  was  expelled  ;  th.C 
remaining  yellow  oxide  weighed  107*7  grains,  and  it  dis- 

•  Nipholson's  Journal,  vpL  «vii.  p.  515, 
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solved  in  muriatic  acid  without  effervescing,  and  without 
affording  any  residue  oF  brown  oxide.  Hence  the  yellow 
oxide  otlead  appears  to  contain  I'ib  per  cent,  of  oxvgen. 
And  tliis  proportion  of  oxygen  in  the  oxide  compared  with 
•that  of  chlorine  in  plumbane,  lead  being  as  97*2,  appears 
to  be  in  the  ratio  of  7*5  to  33*8^  instead  of  that  of  15*6 
the  estimate  of  Klaproih,  or  of  11-2  the  estimate  of  Dr. 
Thomson,  to  33  8.  Klaproth  might  have  been  misled  by 
considering  the  hydrated  oxide  as  a  true  while  oxide  free 
from  water. 

According  to  M.  Proust  the  peroxide  of  antimony  con- 
tains 23  per  cent,  of  oxygen,  and  the  protoxide  18*.  I 
have  repeated  this  chemist's  experiments  ;  my  results,  in 
u  hich  the  peroxide  is  concerned-,  agree  with  his ;  but  there 
is  not  the  same  concordance  in  those  relating  to  the  pro- 
toxide. The  protoxide  I  used  was  either  prepared  by  the 
decomposition  of  the  butter  of  antimony,  or  of  the  sulphat, 
by  a  boiling  solution  of  carbonat  of  potash.  This  oxide, 
in  its  purest  state,  I  have  always  found,  as  M.  Proust  de- 
scribes it,  of  a  light  fawn  colour  before  fusion,  and  after- 
wards in  mass  of  a  gray  colour,  and  of  a  radiated  crystalline 
texture.  100  grains  of  it  that  had  been  fused  were  heated 
in  the  state  of  powder  with  strong  test  nitric  acid  in  a 
platina  crucible;  when  nitrous  gas  ceased  to  be  produced, 
the  excess  of  nitric  acid  was  expelled  by  a  gentle  heat,  and 
the  oxide  was  heated  to  dull  redness,  the  increase  of  weight 
after  this  was  e(]ual  to  10*4  grains;  nitric  acid  was  again 
added  and  the  process  repeated,  but  without  any  alteration 
of  weight  being  produced.  Hence,  as  the  peroxide  contains 
S3  per  cent,  the  protoxide  seems  to  contain  15  per  cent.; 
which  proportion  of  oxygen  very  nearly  agrees  with  that  of 
chlorine  in  the  butler  of  antimony  ;  for  antimony  being  as 
42-5,  the  former  is  to  the  latter  as  7*5  to  34*6  instead  of 
33*6.  I  put  some  confidence  in  this  estimate  of  the  pro- 
portion of  oxygen  in  the  protoxide,  not  only  on  account  of 
Its  agreement  with  the  analysis  of  the  butter  of  antimony, 
but  because  it  was  confirmed  on  the  repetition  of  the  ex- 
periment. 

Klaproth  concludes  from  his  experiments,  that  the  oxide 
of  bismuih,  prepared  by  means  of  nitric  acid,  contains  17'7 
per  cent,  of  oxygen,  and  in  consequence  this  oxide  has  been 
ccmsidered  distinct  from  that  which  is  formed  by  direct  cal- 
pination  of  the  metal,  and  which  contains  a  much  smaller 
proportion.     But  there  is  reason  to  believe  that  this  dif- 


Journal  4^  Physigue,  torn.  Iv. 


fcrencc 


172         An  Account  of  some  Experiments  on  the 

ference  does  not  really  exist,  and  that  there  is  only  one 
known  oxide  of  bismuth,  and  that  KIaproth*s  oxide  was 
an  hydrated  oxide;  for  I  have  found  that  100  grains  of 
bismuth,  converted  by  nitric  acid  into  oxide,  precisely  in 
the  same  manner  as  the  protoxide  of  antimony  was  more 
highly  oxidated,  gained  only  ll'l  grains.  Klaproth  did 
not  heat  his  oxide  to  redness,  and  hence  apparently  the 
discordance.  From  the  above  result,  which  I  have  con- 
firmed by  repetition  of  the  experiment,  oxide  of  bismuth 
seems  to  contain  10  per  cent.  oF  oxygen,  and  bismuth  being 
as  67'5,  the  oxygen  in  the  oxide  is  to  the  chlorine  in  the 
butter  of  bismuth  as  7*5  to  34-2. 

6.  On  the  Relation  between  ike  Proportion  of  Sulphur  in 
the  Sulpkurets,  and  the  Proportion  of  Chlorine  in  some 
of  the  Combinations  of  Chlorine  and  the  Metals. 

The  last  section  afforded  proofs  of  the  useful  application 
of  the  general  analogy  of  definite  proportions  in  correcting 
the  results  of  chemical  analyses.  In  the  present  section, 
it  is  my  intention  to  pursue  a  little  further,  the  plan  that  I 
have  adopted  in  the  preceding,  and  to  apply  another  test  to 
the  analyses  of  the  combinations  of  the  metals  and  chlorine, 
by  comparing  some  of  them  with  the  combinations  of  the 
same  metals  and  sulphur. 

I  was  first  led  to  examine  the  sulphurets  of  tin  on  a  dif- 
ferent account.  Aurum  musivum,  it  has  been  observed,  is 
formed  when  stannane  is  heated  with  sulphur.  Accordmg 
to  M.  Pronst,  this  substance  is  a  sulphuretted  oxide  of  tin. 
Were  this  opinion  correct,  an  argument  might  evidently 
be  deduced  from  it,  in  favour  of  the  existence  of  oxygen  in 
chlorine.  To  satisfy  myself  respecting  this,  I  endeavoured 
to  ascertain  whether  any  sulphureous  acid  gas  is  produced 
by  the  decomposition  of  aurum  musivum  by  heat,  as  it  is 
commonly  asserted.  I  heated  to  redness  in  a  bent  luted 
green  class  tube  connected  with  a  pneumatic  mercurial 
apparatus  about  20  grains  of  aurum  musivum,  prepared  by 
the  decomposition  of  stannane  with  sulphur;  no  more  gas 
was  produced  than  the  expansion  by  heat  occasioned,  sul- 
phur sublimed,  and  a  gray  sulphuret  of  tin  remained. 
These  results  I  have  several  times  obtained,  and  not  only 
with  aurum  musivum  prepared  as  the  preceding,  but  with 
some  also  made  according  to  Woulfe's  process.  As  no 
sulphureous  acid  gas  was  produced,  and  as  sulphur  sub- 
limed, it  may  be  concluded  that  aurum  musivum  differs 
merely  from  the  gray  sulphuret  in  containing  a  larger 
quantity  of  sulphur.     My  next  object  was  to  ascertain  the 

exact 
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exact  proportion  of  sulphur  in  both  these  sulphurets,  for 
the  sake  of  comparison  with  the  combinations  of  tin  and 
chlorine. 

100  grains  of  tin  in  a  finely  divided  state,  as  precipitated 
from  the  muriatofthis  metal  by  zinc,  were  heated  in  a 
glass  tube  intimately  mixed  with  sulphur;  the  combination 
of  the  two  was  accompanied  with  vivid  ignition,  the  sul- 
phuret  formed  weighed  127*3  grains,  and  broken,  it  ap- 
peared perfectly  homogeneous  -,  it  was  pounded,  and  again 
heated  with  sulphur;  but  the  excess  of  sulphur  being  ex- 
pelled, the  fused  sulphuret  had  not  increased  in  weight. 
The  second  time  I  made  this  experiment,  1  obtained  the 
same  result. 

Fifty  grains  of  aurum  musivum,  purified  from  mixed  sul- 
phur by  exposure  in  a  close  vessel  to  a  dull  red  heat,  were 
decomposed  by  a  bright  red  heat  in  a  small  green  glass  tube 
nicely  weighed,  and  having  only  a  very  small  orifice ;  the 
loss  of  sulphur,  by  conversion  into  the  gray  sulphuret,  was 
equal  to  9*3  grains.  Hence,  as  40*7  grains  of  gray  sul- 
phuret contain  8*72  grains  of  sulphur,  50  grains  of  aurum 
musivum  appear  to  contain  18*02  grains. 

The  ratio  in  which  sulphur  combines  with  bodies  is  to 
that  in  which  oxygen  and  in  which  chlorine  combine,  as 
15  to  7*5  and  33*6.  This  appears  from  the  proportions  of 
the  constituent  parts  of  sulphuretted  hydrogen  and  sul- 
phureous acid  gas,  for  I  have  found  100  cubic  inches  of  the 
former  to  weigh  36*64  grains,  and  100  of  the  latter  68*44: 
grains.  In  the  comparison,  therefore^  between  the  sul- 
phurets of  tin  and  the  combinations  oF  this  metal  and 
chlorine,  15  by  weight  of  sulphur  are  equivalent  to  33*6  of 
chlorine.  And  the  tin  being  as  55,  it  appears  from  the 
analysis  of  the  gray  sulphuret  and  stannane,  that  the  sul- 
phur is  to  the  chlorine  as  15  exactly  to  33*4;  and  from  the 
analysis  of  the  other  two  compounds,  aurum  musivum  and 
the  liquor  of  Libavius,  as  15*5  to  33*5,  or  as  31  to  67. 

The  proportions  of  sulphur  in  the  two  sulphurets  of  iron  - 
do  not  accord  with  the  proportions  of  oxygen  in  the  oxides, 
or  of  chlorine  in  the  chlorine  combinations;  but   1  am  yet 
ignorant  of  the  cause  of  this  difTerence. 

100  grains  of  lead,  heated  with  sulphur  in  a  glass  tube, 
afforded,  in  two  trials,  115*5  grains  of  fused  sulphuret. 
Hence  lead  being  as  97*2,  the  sulphur  is  to  the  chlorine  in 
the  respective  combinations  as  15*09  to  33*8. 

Sulphuret  of  antimony  contains  25*9  per  cent,  of  sulphur. 
Hence  antimony  being  as  42*5,  the  sulphur  in  the  sulphuret 
is  to  the  chlorine  in  the  butter  of  antimony,  as  14*86  to 
34-6.  100 
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100  grains  oF  bismuth  heated  with  sulphur  afforded  123*3f 
grain*  of  sulphuret.  Hence  bismuth  being  as  67*5,  the 
sulphur  is  to  the  chlorine  as  13-08  to  342. 

In  the  following  table,  the  proportions  are  collected  in 
which  chlorine,  sulphur^  and  oxygen  combine  with  several 
metals ;  the  numbers  representing  the  metais  are  kept  con- 
stantly the  same,  for  the  greater  facility  of  comparison. 


Copper 

do 

+ 

32-77  chlorine 

S3 

cuprane. 

-f 

67'20  ditto 

=r 

cupranea. 

+ 

7*79  oxygen 

= 

orange  oxide. 

+ 

15*00  ditto 

= 

brown  oxide. 

Tin 

55 

+ 

33-40  chlorine 

ra 

stannane. 

, 

+ 

67-00  ditto 

r= 

stannanea. 

+ 

15-00  sulphur 

= 

gray  sulphuret. 

+ 

31-00  ditto 

= 

aurummusivuoJ. 

+ 

7*50  oxygen 

= 

protoxide. 

+ 

15-20  ditto 

= 

peroxide. 

Iron 

29'5 

'  + 

33  60  chlorine 

= 

lerrane. 

+ 

55-50  ditto 

r= 

ferranea. 

+ 

8-00  oxvgen 

=r 

black  oxide. 

+ 

13-20  ditto 

r= 

red  oxide. 

Manganese 

28-4 

+ 

33-60  chlorine. 

Lead 

97-2 

+ 

33-80  chlorine 

= 

plumbane. 

^ 

+ 

15-09  sulphur 

'= 

sulphuret. 

+ 

7*50  oxygen 

= 

yel  ow  oxide. 

Zinc 

34-5 

+ 

34-40  chlorine 

= 

zincane. 

+ 

7*50  oxygen 

= 

oxide. 

Arsenic 

21-9 

+ 

33-60  chlorine 

=r 

arsenicane. 

+ 

7-30  oxygen 

= 

white  oxide. 

Antimony 

42-5 

+ 

34-60  chlorine 

= 

antimonane. 

+ 

14-86  sulphur 

= 

sulphuret. 

+ 

7*50  oxygen 

= 

protoxide. 

Bismuth 

67-3 

+ 

34-20  chlorine 

= 

bis)-nuthane. 

+ 

15-08  sulphur 

= 

sulphuret. 

+ 

7*50  oxygen 

= 

oxide. 

7.  On  the  Action  ofmunatic  Acid  on  some  Combinations  of 
Chlorine  and  Metals. 

Sir  Humphry  Davy  has  pointed  out  in  a  great  variety  of 
instances,  the  existence  of  an  analogy  betweeu  chlorine  and 
oxvgen.  He  has  shown  that  the  former,  united  with  cer- 
tain inflammables,  constitutt's,  like  the  latter,  acid  com- 
pounds ;  and  combined  with  metals,  as  it  has  alreadv  been 
observed,  substances  similar  in  many  respects  to  metallic 
oxides. 

I  have  kept  this  analogy  in  view  in  my  inquiries,  and 

directed 
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directed  by  il  in  my  experiments,  T  have  obtained  some  re- 
sults which  appear  to  mc  to  coincide  witli  it. 

Thus  having  been  led  to  trv  the  action  of  muriatic  acid 
on  different  combinations  of  the  metals  and  chlorine,  1  have 
found  many  of  them  capable  of  uniting  with  this  acid,  and 
of  forming  compounds  not  dis^^imilar  to  some  of  those  con- 
sisting of  acids  and  metallic  oxides. 

Corrosive  sublimate,  stannane,  cuprane,  and  the  com- 
binations of  chlorine  with  antimony,  zinc,  lead,  and  silver 
arc  all  soluble  in  different  degrees  in  muriatic  acid. 

Corrosive  sublimate,  which  is  but  sparingly  soluble  in 
water,  and  still  more  sparingly  in  the  sulphuric  and  nitric 
acids,  is,  T  have  ascertained,  very  readily  soluble  in  muri- 
atic acid.  One  cubic  inch  of  the  common  strong  acid 
takes  up  about  150  grains  of  this  substance,  and  when 
gently  heated,  a  quantity  far  more  considerable,  about  1000 
grains.  'I'he  compound  thus  formed  solidifies  on  cooling 
into  a  crystalline  fibrous  mass  of  a  pearly  and  brilliant 
lustre.  It  is  decomposed  by  heat,  the  acid  being  first  ex- 
pelled, and  when  exposed  to  the  atmosphere,  it  effloresces 
and  appears  to  lose  its  acid,  for  afterwards  analysed,  it  \s 
found  to  be  pure  corrosive  sublimate. 

When  I  first  tried  the  action  of  muriatic  acid  on  the 
different  combinations  of  chlorine  already  mentioned,  1  was 
not  aware  that  Klaproth  had  before  observed  the  solubility 
of  horn  silver  in  this  acid,  and  Mr.  Chenevix  that  of  cu- 
prane. Horn  silver,  cupr^.ne,  and  horn  lead  are  precipi- 
tated fron.  muriatic  acid,  unaltered  by  water.  I'oth  the 
hot  saturated  solutions  of  the  two  last  compounds  deposit 
crystals  on  cooling  ;  those  from  the  solution  of  the  former 
are  of  an  olive  green  colour  and  of  a  prismatic  form,  and 
consist  of  cuprane  and  muriatic  acid  3  those"  from  the  latter, 
are  small  white  brilliant  plates. 

Finding  the  combinations  of  the  metals  and  chlorine  so 
generally  soluble  in  liquid  muriatic  acid,  I  expected  that 
some  of  them  might  absorb  muriatic  acid  gas ;  but  none 
that  I  have  tried  have  possessed  this  property,  not  even  the 
liquor  uf  Libavius.  Indeed  this  is  not  singular ;  for  water 
is  necessarv  to  the  comnosi'ion  of  many  saline  bodies, 
neutral  carbonat  (»f  ammonia  and  nitrat  of  ammonia,  for 
instance,  cann<'t  be  formed  vMthout  the  presence  of  water. 
Neither  is  the  precipitation  of  cuprane,  horn  silver,  and 
horn  lead  from  n)uriatic  acid  by  v\ater  extraordinary;  there 
are  several  salts  containing  metallic  oxides  which  are  liable 
to  the  same  change,  t}»e  oxides  having  less  affinity  for  the 
acid^  than  water  has. 

The 
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The  action  of  muriatic  acid  on  the  combinatioils  of  thfc 
different  metals  and  chlorine  will,  I  have  little  doubt,  aflford, 
when  more  minutely  investigated,  explanations  of  m^ny 
phgenomena  which  are  not  yei  well  accounted  for.  Before 
I  conclude,  I  shall  mention  only  one  instance  to  which  it 
already  appears  to  be  applicable.  M.  Proust  has  observed 
the  decomposition  of  calomel  by  boiling  muriatic  acid,  and 
its  conversion  into  corrosive  sublimate  and  running  mer- 
cury. Now  calomel  being  insoluble  in  nuiriatic  acid,  these! 
changes  evidently  appear  to  be  owing  to  the  strong  attrac- 
tion of  the  acid  for  corrosive\sublimate,  which  has  been 
already  shown  to  exist. 


XXXIT.  A  Correspondence  between  Dr.  Bostock  and 
Dr.  Marcet,  on  the  Subject  of  the  uncombined  Alkali 
in  the  Animal  Fluids. 

To  Mr,  Tilloch. 

Sir,  JL  he  attention  which  I.  have  for  some  time  paid  to 
the  subject  of  anim'al  chemistry,  Caused  me  to  read  with 
much  interest  the  (Controversy,  which  was  carried  on 
through  the  medium  o!f  your  Journal,  between  Dr.  Pearson 
and  Dr,  Marcet,  respecting  the  nature  of  the  uncombined 
ftlkali  in  the  serum  of  the  blood.  I  was  induced  to  make 
a  considerable  number  of  experiments  u{X)n  the  subject,  the 
result  of  which  had  led  me  to  decide  in  favour  of  Dr.  Pear- 
son's opinion  ;  but  having  conmiunicated  my  doubts  to 
Dr.  Marcet,  he  repeated  and  extended  his  former  experi- 
ments in  such  a  manner  as,  1  think,  firiitly  to  establish  ihe 
fact,  that  the  alkali  is  soda.  The  detail  of  these  experi- 
ments, as  contained' in  the  following  letter  of  Dr.  Marcet 
to  me,  I  have  his  consent  to  transmit  to  you 'for  publica- 
tion, and  1  believe  you  will  agree  with  me  in  the  opinion 
that  they  must  entirely  set  the  question  at  rest. 
I  am,  sir. 

Your  obedient  servant, 

Knot's  Hole  Bank,  near  Liverpool,  (SignedV  J.  BoSTOCK. 

Aug.  22,  1812.  ,°  ,.      ' 


Dr.  Marcet  to  Dr.  Bostock. 

♦♦London,  August  19,  1812. 

"  My  DEAR  Friend,-— I  FitEL  much  indebted  to  you 
for  the  remarks  you  have  made,  and  the  doubts  you  have 
expressed  in  some  of  your  last  letters  to  me,  respecting  the 
nature  of  the  uncombined  alkali  in  the  incinerated  salts  of 

serum; 
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serum;  ibey  fiave  induced  me  to  reconsider  the  question^ 
and  to  add  to  my  former  inquiry  on  ihat  head,  a  few  new 
resuhs,  which,  I  flatter  myself,  will  remove  every  shadow 
of  doubt  which  may  remain  on  your  mind  in  that  respect. 

**  In  my  reply  to  Dr.  Pearson,  in  March  last,  I  abstained 
purposely  from  bringing  forward  any  new  data,  because  the 
chief  object  of  that  letter  was  to  vindicate  former  state- 
ments and  inferences,  and  to  show  that  there  had  not  been, 
as  was  argued  by  my  opponent,  any  blunder  in  the  mod* 
of  reasoning  by  which  1  arrived  at  my  conclusions.  In- 
deed it  appeared  to  me  hardly  necessary  to  push  the  inquiry 
any  further;  and  I  must  own  that  from  the  manner  in 
which  Dr.  Pearson  had  thought  proper  to  carry  on  the 
controversy,  in  his  two  letters  on  the  subject*,  I  should 
have  felt  great  reluctance  to  resume  the  discussion,  had  it 
not  been  for  your  interference. 

^*  Your  objection,  or  rather  your  scepticism,  arose  from 
your  having  found  in  a  mass  oF  salts  from  serum  (by  the 
successive  agency  of  acetic  acid,  alcohol,  and  tartaric  acid,) 
such  quantities  of  potash  as  appeared  to  you  to  show  that 
the  uncombined  alkali  was  potash,  and  not  soda;  and  you 
were  further  confirmed  in  this  belief  by  observing  that  the 
alkaline  residue  obtained  by  heating  the  atetat  to  redness 
was  deliquescent.  You  will  see,  however/  by  the  following 
statements,  that  you  were  mistaken  in  your  inference,  and 
you  will,  I  make  no  doubt,  admit  that  the  potash  which 
you  found  in  the  alcoholic  solution  must  have  been  in  the 
state  of  muriat;  and  that  the  deliquescent  quality  of  the 
alkaline  residue  must  ha%'e  arisen  from  your  acetat  having 
been  but  imperfectly  decomposed,  on  account  of  the  too 
low  degree  of  ignition  to  which  you  had  exposed  it,  and 
perhaps  also  (as  you  have  yourself  observed)  in  conse- 
quence of  the  presence  of  muriatic  salts.  But  your  ex- 
periments appear  to  show  that  the  proportion  which  the 
muriat  of  potash  in  the  blood  bears  to  the  muriat  of  soda, 
is  greater  than  I  had  at  first  imagined  ;  and  that  we  had 
both  underrated  the  power  of  alcohol  to  dissolve  muriat  of 
potash. 

"  As  to  the  point  at  issue,  however  j  namely,  the  nature 
of  the  uncombined  alkali  in  the  incinerated  salts  of  blood, 
the  experiments  upon  which  I  think  myself  warranted  to 
repeat,  with  increased  confidence,  my  former  opinion,  that 
the  alkali  is  sf^da,  and  not  potash,  were  conducted  in  the 
following  manner. 

*  See  this  Journal  for  February  and  May  last. 
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^'  After  evaporating  some  human  serum  to  siccity,  in- 
cinerating the  residue,  dissolving  in  water  the  soluble  sa- 
line substances  contained  in  the  incinerated  mass,  filtering 
this  solution  and  evaporating  it  again,  the  alkaline  mass  of 
Salts  thus  obtained  was  treated  with  acetic  acid,  and  after- 
wards digested  with  five  or  six  times  its  weiaht  of  alcohol 
of  the  specific  gravity  of  815.  The  highly  deliquescent  re- 
sidue deposited  by  the  evaporation  of  the  filtered  alcoholic 
solution  was  then  made  red  hot  in  a  platina  crucible,  and 
kept  for  a  few  minutes  in  a  state  of  igneous  fusion.  A 
carbonaceous  alkaline  mass  remained  in  the  crucible,  which, 
after  being  exposed  to  the  air  48  hours,  in  a  room  without 
■fire,  and  in  damp  though  warm  weather,  did  not  exhibit 
4he  least  vestige  of  deliquescence.  This  mass,  the  quan- 
tity of  which  amounted  to  four  or  five  grains,  being  dis- 
solved in  a  little  water,  was  divided  into  four  portions,  «, 
i,  c,  //. 

"  The  portion  ^,  being  examined  by  re-agents,  exhibited 
the  following  properties: 

**  1.  It  contained  abundance  of  muriatic  acid. 
^^  2.  When  suficred  lo  evaporate  spontaneously  in  a  glass 
capsule,   it   left  at  the  end   of  twelve  hours  a  dry 
efHorescent   crystalline  substance    which   consisted 
principally   of    feathery  crystals,    amongst   which 
were  discovered  groups  of  rectangular  plates  and  a 
few  minute  cubes. 
*^  3.  The  presence  of  potash  in  this  crystalline  mass  was 
made  obvious  both  by  the  tartaric  acid,  and  by  oxy- 
muriat  of  platina,  though  not  so  much  so  by   the 
latter  of  these  tests. 
^"^The  portion  b  was  saturated  with  sulphuric  acid,  and 
submitted  to  spontaneous  evaporation.     The  resiilt  was  a 
rim  of  confused  crystals,  surrounding  a  group  of  regular 
efflorescent  prisms   of  Glauber,  being    (at   least  some  of 
them)  terminated  by  distinct  dihedral  summits,  and  having 
sufficient  magnitude  to  be  identified  by  the  naked  eye,  even 
at  the  distance  of  a  few  yards ;  they  were  made  to  crystal- 
lize over  and  over  again,  always  with  the  same  result ;  but 
in  some  of  these  crystallizations  a  few  crystals  of  sulphat 
''of  potash  also  appeared^  the  form  of  which  was  not  equi- 
vocal. 

'*■  The  portion  c,  being  treated  with  nitric  acid,  yielded 
by  evaporation  great  numbers  6f  rhomboidal  crystals,  per- 
fectly distinct  to  the  naked  eye,   and   amongst  which   no 
form  at  all  resembling  that  of  nitre  could  be  detected. 
^  The  portion  d  being  treated  with  oxymuriat  of  pla- 
tina. 
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tina,  the  usual  crystalline  appearance  of  potash- nniriat  of 
platina  took  place  inunediately ;  but  by  slow  spontaneous 
evaporation,  oihcr  and  more  abundant  needle  shaped  cry- 
stals of  soda  iiuiriat  of  platina  made  their  appearance. 

**  My  conclusion,  therefore,  (which  I  hope  will  now  also 
be  yours,)  is  precisely  as  betore;  namely,  that  the  potash, 
which  exists  in  the  animal  fluids  is  in  the  state  of  muriat, 
and  that  the  whole  ot  the  uncombined  alkali  is  soda;  and 
as  it  is  a  known  fact  that  muriat  of  potash  is  in  some  de- 
gree soluble  in  alcohol,  the  circumstance  which  led  you 
into  error  is  easily  explained. 

''  1  have  only  further  to  add,  that  the  fact  which  T  have 
endeavoured  to  establish  by  a  specific  inquiry,  ought  to 
have  been  inferred  from  principle;  for  it  is  well  knowa 
that  potash  has  a  stronger  attraction  for  the  muriatic  acid 
than  soda;  and  indeed  I  understand  that  it  is  a  common 
process  in  some  manufactures,  to  obtain  soda  by  the  action 
of  potash-ley  on  muriat  of  soda. 

"  Believe  me  ever,  &c.  he. 

'•'■  Alex,  Marcet. 

''  P.S. — Since  the  above  was  written,  I  have,  in  conse- 
quence of  your  suggestion,  '  that  the  blood  of  graminivorous 
animals  might  perhaps  yield  potash  instead  ot"  soda,  on 
account  of  their  living  exclusively  upon  vegetable  food,* 
examined  bullock's  blood  with  a  view  to  ascertain  this  cir- 
cumstance; and  as  there  was  no  difficulty  in  procuring  any 
quantity  of  that  blood,  I  had  some  gallons  evaporated,  from 
which  1  procured  some  ounces  of  salts,  in  order  to  satisfy 
those  who  think  that  nothing  certain  can  be  inferred  from 
experiments  upon  a  small  scale.  However,  the  results 
were  precisely  similar,  except  that  the  crystals  of  sulphat 
and  nitrat  of'soda  obtained  by  the  processes  above  detailed, 
were  of  much  larger  dimensioiis  than  in  any  of  my  former 
experiments/^ 

XXXllI.  Dr.  RoGET  in  Reply  to  Mr.  Hume  on  his  Test 
for  Arsenic, 

To  Mr.  Tilloch. 

Sir,  In  the  last  number  of  your  Magazine,  Mr.  Hume 
has  thought  proper  to  repeat  a  complaint  which  he  had 
made  in  the  Medical  and  Physical  Journal  for  August  last, 
of  my  not  having  paid  sufficient  attention,  in  the  paper  to 
which  he  alludes*,  to  a  method  which  he  had  proposed 

♦  "  A  Case  of  Recovery  ffom  the  FfTects  of  Arsenic,"  published  in  the 
second  volume  of  the  Medico-Chirurgical  Transaction*. 
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some  years  ago,  for  the  detection  of  minute  quantities  of 
arsenic.  Lest  any  of  your  readers  should  be  misled  by  the 
assertions  of  Mr.  Hume,  I  beg  leave  to  refer  them  to  my 
answer  to  his  letter,  which  has  appeared  in  the  last  number 
of  that  Journal.  It  will  there  be  seen,  that  so  far  is  the 
charge  of  plagiarism  from  being  well  founded,  that,  in  the 
statement  of  which  he  complains,  I  have  not  only  quoted 
Mr.  Hume's  name,  but  have  specifically  pointed  out  his 
claims  to  originality,  and  referred  distinctly,  not  only  to  the 
document  on  which  they  rest,  but  also  to  a  work  in  which 
a  full  account  of  all  the  modifications  of  his  process,  which 
he  afterwards  published,  is  contained.  To  those  who  will 
take  the  trouble  of  reading  what  Mr.  Hume  had  written  on 
the  subject  previous  to  the  appearance  of  my  own  paper, 
it  will  be  sulBciently  evident  that  the  mode  proposed  by 
Dr.  Marcet  is  essentially  different  from  any  of  those  men- 
tioned by  Mr.  Hume,  who,  in  recommending  ik\t  employ- 
ment of  nitrate  of  silver,  has  not  even  hinted  at  the  possi- 
bility of  substituting  ammonia  for  the  fixed  alkalies.  In 
my  answer  to  his  letter  I  stated  several  reasons  which  led 
me  to  prefer  the  former.  This  would  now  be  a  super- 
fluous task,  since  Mr.  Hume  hag  himseiF  become  its  pane- 
gyrist; for  in  speaking  of  a  test  similar  to  Dr.  Marcet's, 
and  which  he  calls  the  ammoniaco-nHratc  of  silver,  he  pro- 
nounces that  *'  it  must  now  supersede  all  other  tests  for 
arsenic,  and  become  the  standard  to  future  operators.'* 

When  a  test  similar  to  the  one  on  which  Mr.  Hume  has 
bestowed  this  high  eulogium  first  occurred  to  Dr.  Marcet, 
and  when  we  ascertained  together  all  the  collateral  circum- 
stances mentioned  in  my  paper  respecting  the  liniils  of  its 
power,  and  the  agencies  of  other  metallic  bodies  on  the 
same  test,  we  had  not  the  smallest  knowledge  or  recollec- 
tion of  Mr.  Hume's  ever  having  turned  his  attention  to  th* 
subject  of  arsenic  ;  nor  did  any  of  the  chemical  friends,  to 
whom  our  experiments  were  shown,  appear  to  have  noticed 
what  he  had  written  on  the  subject.  It  was  only  at  the 
moment  of  sending  our  remarks  to  the  press,  that  Dr. 
Marcet  met  with  a  quotation  in  Dr.  Henry's  Elements  of 
Chemistry,  which  led  me  to  read  the  letters  of  Mr.  Hume, 
to  whose  claims  I  was  anxious  to  do,  as  I  trust  I  have 
done,  every  possible  juslibe  in  the  notice  that  I  inserted  in 
my  paper. 

I  am,  sir. 

Your  obedient  servant, 
Barnard  Street,  Russel  Scjuare,  P   M    RoGKT 

Sept.  7,  1^12. 

XXXIV.  Che^ 
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XXXIV.  Chemical  Researches  on  the  Blood,  and  some  other 
Animal  Fluids.  By  William  Thomas  Brande,  Esq. 
F.R.S.  Communicated  to  the  Society  for  the  Improve- 
ment of  Animal  Chemistry,  and  by  them  to  the  Royal 
Society. 

[Concludtd  from  p.  117.] 

SECTION  VI. 

Researches  on  ike  colouring  Matter  of  the  Blood, 

|.  J.  o  procure  this  substance  for  experiments,  I  generally 
employed  venous  blood  which  had  been  stirred  during  its 
coagulation  ;  the  fibrina  is  thus  removed,  and  the  colouring 
matter  diiiused  through  ihe  serum,  from  which  it  gradually 
subsides,  being  difficultly  soluble  in  that  fluid  ;  on  decanting 
off  the  supernatant  serum,  the  colouring  matter  remains  in 
a  very  concentrated  form.  When  other  modes  of  procur- 
ing it  were  employed  they  will  be  particularly  mentioned; 
but  as  I  have  not  found  the  serum  which  is  retained  inter- 
fere much  with  the  effects  of  various  agents  upon  the  co- 
louring principle,  the  method  just  noticed  was  commonly 
adopted. 

2.  When  the  colouring  matter  thus  collected  Is  micro- 
scopically examined,  it  seems,  as  Lewenhoeck  first  ob- 
served*, to  consist  of  minute  globules.  These  are  usually 
described  as  soluble  in  water,  a  circumstance  which  my 
own  observations  led  me  to  doubt,  and  which  the  more  ac- 
curate experiments  of  Dr.  Young,  an  account  of  which, 
intended  for  publication,  he  has  kindly  permitted  me  to 
peruse,  have  completely  disproved. 

3.  The  effect  of  water  upon  the  red  globules,  is  to  dissolve 
their  colouring  matter,  the  globule  itself  remaining  colour- 

'  less,  and,  according  to  Dr.  Young,  floating  upon  the  surface. 
This  aqueous  solution  is  of  a  bright  red  colour,  and  not 
very  prone  to  putrefaction.  When  heated,  it  remains  un- 
altered at  temperatures  below  190°  or  200^  Fahrenheit;  at 
higher  temperatures  it  becomes  turbid,  and  deposits  a  pale' 
brown  sediment:  if  in  this  state  it  be  poured  upon  a  fi!ter_, 
the  water  passes  through  without  colour,  so  that  exposure 
to  heat  not  only  destroys  the  red  tint,  but  renders  the  co- 
louring matter  insoluble  in  water. 

Alcohol  and  sulphuric  ether  added  to  this  solution  also 
render  it  turbid,  and  when  these  mixtures  were  filtrated,  a 
colourless  and  transparent  liquor  was  obtained. 

*  Haller  Elem,  Physiolog.  vol.  i.  p.  51. 
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4.  The  matter  remaining  upon  the  filter  was  insoluble  in 
water,  in  alcohol,  and  in  sulphuric  ether;  but  when  digested 
in  dilute  muriatic  or  sulphuric  acid,  a  portion  was  taken  up 
forming  a  brown  solution.  I  regard  this  soluble  portion 
as  a  modification  ol  the  colouring  matter  produced  by  the 
operation  of  heat :  the  insoluble  residuum  had  the  properties 
of  albumen. 

5.  Effects  of  Acids  on  the  colouring  Matter. 

A.  Muriatic  acid  poured  upon  the  colouring  matter  of 
the  blood,  rend'jrs  one  portion  of  it  nearly  insoluble  and  of 
a  bright  brown  colour  :  another  portion  is  taken  up  by  the 
acid  forming  a  dark  crimson  solution  when  viewed  bv  re- 
flected light;  but  when  examined  by  transmitted  light,  it 
has  a  greenish  hue. 

This  solution  remains  transparent,  and  its  colour  is  un- 
impaired by  long  exposure  to  light,  either  in  contact  with 
the  air,  or  when  kept  in  close  vessels.  At  its  boiling  tem- 
perature the  colour  is  also  permanent. 

Infusion  of  galls  produces  no  change  in  this  muriatic 
solution,  nor  is  its  colour  affected  by  carbonated  alkalies, 
even  when  added  in  considtrable  excess. 

It  is  rendered  brown  red  by  supersaturation  with  caustic 
potash,  but  not  with  S(>.]a,  nor  ^nmouia  :  these,  and  espe- 
cial Iv  the  latter,  rather  heighten  its  colour. 

When  considerably  diluted  wilh  water  its  original  colour 
is  much  impaired,  and  the  green  hue,  which  it  always  ex- 
hibits by  transmitted  light,  becomes  more  evident. 

In  preparing  this  solution,  I  frequently  employed  ihc 
coagulum  of  blood  cut  into  pieces,  and  diy;tsted  in  equal 
parss  of  muriatic  acid  and  water,  at  a  temperature  between 
13f>  and  iOO^.  In  three  or  four  hours  the  acid  was  poured 
off,  and  filtrated.  The  clear  solution  was  in  ad  respects 
similar  to  that  above  described,  although  before  fihration  it 
appears  of  a  dirty  brown  colour. 

1  evaporated  a  portion  o^  this  muriatic  solution  in  a  wa- 
ter-bath, to  dryness;  it  retained  its  colour  to  the  last,  and 
left  a  transparent  piliicle  upon  the  evaporating  bason,  of  a 
dirty  red  colour :  this  when  redissolved  in  muriatic  acid 
acquired  its  foriTier  tint,  but  the  colour  of  its  aqueous  solu- 
tion was  nearer  brown  than  red. 

B.  Sulphuric  acid,  diluted  with  eight  or  ten  parts  of 
water,  forms  an  excellent  solvent  of  the  colouring  principle 
of  the  blood. 

It 
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ft  may  be  employed  in  a  more  concentrated  state;  but 
the  bright  colour  of  the  solution  is  in  that  case  apt  to  be 
impdired,  and  when, more  largely  diluted  with  water,  itfl 
action  is  slow  and  uncertain.  ~  Either  the  sediment  of  the 
colouring  matter  trom  the  serum,  or  the  crassamentum  of 
the  blood,  may  be  indifferently  employed  in  forming  these 
solutions. 

When  dilute  sulphuric  acid  is  a<lded  to  the  colouring 
matter,  it  renders  ii  shghiiy  purple;  and  if  no  heat  be  ap- 
plied, the  acid  when  p;)ured  otf  and  filtered,  is  colourless; 
so  that  dilute  sulphuric  acid  when  cold,  does  not  dissolve 
ihis  cnlouriug  prmciple. 

One  part  of  the  crassamentum  of  blood  cut  into  pieces, 
was  put  into  a  matrass  placed  in  a  sand  heat,  with  about 
thn-e  parts  of  dilute  sulphuric  acid.  It  was  kept  for  twelve 
hours  in  a  temperature  never  exceeding  212°,  nor  below 
100^.  After  twenty-four  hours  the  acid  was  filtered  off, 
and  it  exhibiied  a  beautiful  brigiit  lilac  colour,  not  verjr 
intense,  and  teinted  v^iih  green  when  viewed  by  trans- 
niitted  light. 

This  solution  is  nearly  as  permanent  as  that  in  the  mu- 
riatic acid.  Some  of  it  which  has  been  kept  for  a  month 
in  an  open  vessel,  often  exposed  to  th-e  direct  rays  of  the 
sun,  is  very  litt'c  altered. 

Whi  n  diluted  with  two  or  three  times  its  bulk  of  water, 
the  lilac  tnit  disappears,  and  the  mixture  is  only  slightly 
green. 

When  exposed  to  heat,  the  colour  gradually  changes  ai 
the  acid  becomes  more  concentrated  by  evaporation,  and 
when  reduced  to  about  half  its  bulk  the  hiac  hue  is  de- 
strove<l. 

The  solutions  of  pure  and  carbonated  alkalies  when  added 
in  excess,  convert  the  colour  of  this  sulphuric  solution  to 
brownish  rexi ;  but  in  smaller  quantities,  they  merely  impair 
it  by  dilution. 

C.  Nitric  acid,  even  much  diluted,  is  inimical  to  the  co- 
louring n;atter  of  the  blood. 

A  few  drops  added  to  the  muriatic  or  sulphuric  solutions 
gradually  convert  their  colour  to  a  bright  brown,  and  larger 
quantities  produce  the  same  change  unmediately. 

The  action  which  this  acid  exerts  upon  the  colouring 
matter  under  other  circumstances  is  nearly  similar,  and  al- 
ways attended  with  its  decomposition,  so  that  my  attempts 
to  procure  a  red  solution  in  this  menstruum  uniformly 
failed  of  success. 

p.  Acetic  acid  dissolves  a  considerable  quantity  of  the 
M  4  colouring 
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colouring  matter  of  the  blood ;  the  solution  is  of  a  deep 
cherry  red  colour.  When  somewhat  diluted,  or  when  ob» 
served  in  tubes  of  about  a  quarter  of  an  inch  bore,  this  so- 
lution appears  perfectly  green  by  transmitted  light.  In  its 
other  habitudes  it  nearly  resembles  the  muriatic  solution. 

E.  The  golution  of  tbe  colouring  matter  in  oxalic  acid  is 
of  a  brighter  red  than  those  hitherto  noticed  ;  that  in  citric 
acid  is  very  similar  to  the  acetic  solution,  and  with  tartaric 
acid  the  compound  somewhat  inclines  to  scarlet.  All  these 
solutions  exhibit  the  green  hue,  to  which  I  have  so  often 
alluded,  in  a  remarkable  degree. 

^.  Effects  of  Atkaiies  on  the  colourivg  Principle  of  the 
Blood. 

The  caustic  and  the  carbonated  alkalies  form  deep  red 
solutions  of  this  substaiice,  which  are  extremely  perma- 
nent. 

1 .  Solutions  of  pure  potash,  and  of  the  subcarbonate,  take 
pp  a  large  proportion  of  the  colouring  matter  of  the  blood. 
The  intensity  of  the  colour  of  this  solution,  when  concen- 
trated, is  such,  that  it  appears  opake,  unless  viewed  in  small 
masses,  o|r  in  a  diluted  state,  when  it  is  of  a  bright  red  co^ 
lour. 

2.  la  soda  and  its  subcarbonate,  the  solution  has  more 
of  a  crimson  hue,  which  colour  is  extremely  bright  in  its 
concentrated  state. 

3.  The  solution  in  liquid  ammonia  approaches  nearer  to 
scarlet  than  that  in  which  the  fixed  alkalies  are  employed, 

4.  When  these  alkaline  solutions  are  supersaturated  with 
inuriatic  acid,  or  with  dilute  sulphuric  acid,  they  acquire  a 
colour  nearly  similar  to  the  original  solutions  in  those  acitls 
which  have  been  above  described. 

5.  Nitric  acid  added  in  small  quantities,  or  even  to  sa- 
turation of  the  alkaline  menstruum,  heightens  the  colour  of 
the  three  compounds;  but  when  there  is  a  slight  excess,  a 
tint  of  orfinge  is  produced,  which  soon  passes  into  bright 
yellov/. 

6.  The  alkaline  solutions  may  be  evaporated  nearly  to 
dryness  without  losmg  their  red  colours  ;  during  the  evi^- 
poration  of  the  animoniacal  solution,  the  alkali  flies  off,  and 
a  brown-red  solution  of  the  colouring  matter  in  water  rcr 
mains. 


Having  ascertained  the  above  facts  respecting  the  co- 
louring principle  of  the  blood,  I  next  proceeded  to  examine 
Jjow  tar  it  was  susceptible  of  entering  into  those  cpmbHia- 
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taons  which  are   peculiar  to  other  varieties  of  colouring 
matter. 

These  experiments  I  shall  detail  in  the  order  in  whick 
they  were  made. 

1.  Some  pure  alumine  was  added  to  a  concentrated 
aqueous  solution  of  the  colouring  matter  of  the  blood,  and 
after  twenty^four  hours  the  mixture,  which  had  been  fre- 
quently agitated  during  thai  period,  was  poured  upon  a 
filter,  and  the  residuum  wished  with  hot  distilled  water. 

The  filtrated  hquor  had  lost  much  of  its  original  colour ; 
the  alumine  had  acquired  a  red  tinge  ;  it  was  dried  at  a 
temperature  between  70°  and  80',  duruig  which  it  became 
brown. 

2.  Two  hundred  grains  of  alum  were  dissolved  in  four 
fluid  ounces  of  a  solution  of  the  colouring  matter,  similar  to 
that  employed  in  the  last  experiment.  The  colour  of  the 
compound  was  bright  red.  Liquid  ammonia  was  added, 
and  the  precipitate  collected,  and  carefully  dried.  It  was 
of  a  dirty' red,  and  after  some  days  exposure  to  light  be- 
came nearly  bio^vn. 

From  these,  and  other  experiments  which  I  have  not 
thought  it  necessary  to  detail,  it  appears  that  alumine  will 
not  form  a  permanent  red  compound  with  the  colouring 
principle  of  the  blood;  I  was  therefore  next  induced  to 
employ  oxide  of  tin, 

3.  Fifty  grains  of  crystallized  muriate  of  tin  (prepared 
by  boiling  tin  filings  in  muriatic  acid,  and  evaporating  the 
solution,)  were  dissolved  in  four  ounces  of  the  solution  of 
colouring  matter,  which  immediately  assumed  a  purple 
lint,  and  became  afterwards  brown.  It  was  diluted  with 
twice  its  bulk  of  water,  and  put  aside  in  a  stopped  phial. 
On  exiinining  it  three  days  afterwards,  a  small  quantity  of 
a  bright  red  powder  was  observed  at  the  bottom  of  the 
phial,  which  proved  to  consist  of  the  colouring  principle 
combined  with  the  metallic  oxide.  A  portion  of  this  com- 
pound which  has  been  kept  in  water  for  some  weeks  has 
undergone  no  change  of  colour;  but  when  dried  by  ex- 
posure to  air,  it  loses  its  brilliant  tint,  and  becomes  of  a 
iiull  red  hue. 

To  a  compound  solution  of  muriate  of  tin  and  colouring 
matter,  similar  to  that  employed  in  the  last  experiment,  I 
added  a  sufficient  quantity  of  solution  of  potash  to  decom- 
pose the  salt  of  tin.  The  precipitate  thus  obtained  was 
collected,  and  dried  by  exposure  to  the  air  of  a  warm  room, 
|t  was  of  a  dull  red  colour,  and  has  undergone  no  apparent 
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change  by  exposure  to  the  joint  action  of  light  and  air  for- 
th ree  weeks. 

4.  Finding  that  supcrtartrate  of  potash  exahed  the  colour 
of  the  blood,  I  endeavoured  to  form  a  compound  of  it  with 
that  substance  and  oxide  of  tin,  and  thus,  in  some  measure, 
to  imitate  the  process  in  which  cochineal  is  employed  for 
the  production  of  scarlet  dye ;  but  although  a  bright  red 
compound  is  produced,  when  it  is  dried  at  a  very  moderate 
temperature  its  colour  becomes  similar  to  that  of  the  other 
combinations  which  I  have  described. 

These  experiments  I  repeated  in  various  ways,  occa- 
sionally applying  the  salt  of  tin  as  a  mordant  to  woollea 
cloth,  linen,  &c. ;  but  the  brilliancy  of  the  colour  was 
never  piermanent. 

5.  Having  observed  that  infusion  of  galls  and  decoction 
of  oak  bark  do  not  impair  the  colour  of  the  blood,  I  con- 
ceived that  solution  of  tannin  might  answer  the  purpose  of 
a  mordant,  as  it  is  effectually  employed  by  dyers  in  giving 
permanence  to  some  of  their  red  colours. 

I  accordingly  impregnated  a  piece  of  calico  with  decoc- 
tion of  oak  bark,  and  afterwards  passed  it  through  an 
aqueous  solution  of  the  colouring  matter  of  blood.  When 
dry,  it  was  of  a  dirty  red  colour,  nearly  similar  to  that  which 
would  have  been  obtained  had  no  mordant  been  applied  : 
when  however  an  alkaline  solution  of  the  colouring  matter 
was  employed,  the  colour  was  equal  to  that  ot  a  common 
madder  red,  and  as  far  as  I  have  been  able  to  ascertain,  it  is 
permanent. 

)7*  6.  A  solution  of  superacetite  of  lead  was  impregnated 
with  the  colouring  matter  of  the  blood.  The  compound 
was  bright  red  :  no  spontaneous  change  took  place  in  it, 
and  on  the  addition  of  an  alkali  a  white  precipitate  was 
formed,  the  fluid  retaining  its  former  tint. 

From  this  and  other  experiments,  in  which  it  was  at- 
tempted to  combine  oxide  of  lead  with  the  colouring  of  the 
blood,  it  would  appear  that  there  is  no  attraction  betweea 
those  two  substances.  . 

7.  The  most  effectual  mordants,  which  I  have  discovered 
for  this  colouring  matter,  are  some  of  the  solutions  of  mer- 
curv,  especially  the  nitrate,  and  corrosive  sublimate. 

Ten  grains  of  nitrate  of  mercury  (prepared  with  heat  and 
containing  the  red  oxide)  were  dissolved  in  two  fluid 
ounces  of  a  solution  of  the  colouring  of  the  blood.  After 
some  hours  a  deep  red  compound  was  deposited,  consisting 
chiefly  of  the  metallic  oxide  combined  with  the  colouring 

matter. 
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matter,  and  a  small  portion  of  coagulated  albumen.  The 
remaining;  fluid  had  nearly  lost  its  red  colour. 

The  nitrate  of  mercury  containing  the  black  oxide,  pro- 
duces nearly  similar  effects,  exceptmg  that  the  colour  of 
the  compound  is  oF  a  lighter  red. 

When  corro>ive  sublfmate  is  added  to  the  solution'of  the 
colouring  matter,  iis  tint  is  instantaneously  brightened, 
and  it  becomes  slightly  turbid  from  the  deposition  of  al- 
bumen. If  this  be  immediately  separated  by  a  filter,  the 
Jiquor  which  passes  through  gradually  deposits  a  deep  red 
or  purplish  insoluble  precipitate,  and  if  it  now  be  again 
filtrated  the  liquid  is  coloijrless,  the  whole  of  the  colouring 
principle  being  retained  in  the  compound  which  remains 
upon  the  filter. 

By  impregnating  some  pieces  of  woollen  cloth  with  so- 
lution of  nitrate  of  mercury,  or  of  corrosive  sublimate,  and 
afterwards  steeping  them  in  an  aqueous  solution  of  the  co- 
louring matter  of  the  blood,  I  succeeded  in  giving  them  a 
permanent  red  tinge,  unalterable  by  washing  with  soap; 
and  by  employing  the  ammoniacal  solution  of  the  colour- 
ing matter,  calico  and  linen  may  be  dyed  with  the  same 
mordant. 

In  these  experiments  I  was  much  sati>fied  by  the  com- 
plete separation  of  the  colouring  matter  from  its  solutions, 
^vhich  after  the  process  were  perfectly  colourless. 

SECTION  VII. 

Some  Remarks  on  the  preceding  experimental  Details, 
From  the  experiments  related  in  the  second  section  of 
this  paper,  it  appears  that  sulphuric  acid  effects  changes 
upon  the  coagulum  of  chyle,  similar  to  those  which  Vir, 
Hatchett  has  observed  to  result  from  the  action  of  dilute 
nitric  acid  upon  the  coagulated  white  of  egg.  This  last 
substance,  however,  is  not  convertible  into  gelatine  by 
means  of  sulphuric  acid,  whereas  in  these  respects  the  curd 
of  milk  resembles  that  of  chyle;  this  circumstance,  as 
well  as  tie  mure  ready  solubility  of  the  coagulum  of  chyle 
in  dilute  than  in  c«)ncentrated  acids,  points  out  a  strong 
i^nalogy  between  those  two  bodies 

l^he  sweet  taste  of  chyle  naturally  suggested  the  idea  of 
its  containing  sugar*  ;  but  I  am  not  av\are  of  any  direct 
experiments  which  have  demonstrated  its  existence,  and 
have  therefore  detailed  minutely  such  researches  as  I  have 
been  enabled  to  make  upon  the  subject,  hoping  at  some 
future  period  to  render  them  more  Cf)mplete. 
*  pordvce  on  Digesuon,  2d  edition;  p.  12l» 
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The  experiments  to  prove  the  non -existence  of  gelatine 
in  the  serum  of  blood,  will,  I  trust,  be  deemed  sufficiently 
decisive  :  they  show  that  that  abundant  proximate  principle 
of  animals  is  not  merely  separated  from  the  blood,  in  which 
it  has  been  supposed  to  exist  ready  formed,  but  that  it  is  an 
actual  product  oF  secretion. 

The  proportion  of  iron  afforded  by  the  incineration  of 
several  varieties  of  animal  coal,  is  much  less  considerable 
than  we  have  been  led  to  expect ;  and  the  experiments  no- 
ticed in  the  fifth  section  show  that  it  is  not  more  abundant 
in  the  colouring  matter  of  the  blood  than  in  the  other  sub- 
stances which  were  submitted  to  examination ;  and  that 
(races  of  it  may  be  discovered  in  the  chyle  which  is  white, 
in  the  serum,  and  in  the  washed  crassamentum  or  pure 
fibrina. 

The  inferences  to  which  I  have  alluded,  in  the  first  sec- 
tion of  this  paper,  are  strongly  sanctioned  by  these  facts, 
and  coincide  with  the  opinion  which  has  been  laid  before 
the  Royal  Society,  by  Dr.  Wells*,  respecting  the  pecw/zar 
nature  of  the  colouring  principle  of  the  blood,  and  support 
the  arguments  which  are  there  adduced. 

That  the  colouring  matter  of  the  blood  is  perfectly  inde- 
pendent of  iron,  is,  I  conceive,  sufficiently  evident  from  its 
general  chemical  habitudes,  and  it  appears  probable  that  it 
may  prove  more  useful  in  the  art  of  dyeing  than  has  hitherto 
Ueen  imagined,  since  neither  the  alkalies  nor  the  acids 
(with  the  exception  of  the  nitric)  have  much  tendency  to 
alter  its  hue.  The  readiness,  too,  with  which  its  stains  are 
removed  from  substances  to  which  no  mordant  has  been 
applied,  seem  to  render  it  peculiarly  fit  for  the  purposes  of 
the  calico-printer.  I  have  not  extended  these  experiments, 
por  have  I  had  them  repeated  on  a  sufficient  scale  to  enable 
me  to  draw  more  general  conclusions  respecting  the  possi- 
bility of  applying  them  with  advantage  in  the  arts  :  thi^ 
would  have  led  me  into  too  wide  a  field,  and  one  not  im- 
mediately connected  with  the  objects  of  this  Society :  the 
subject,  however,  appears  important. 

It  is  not  a  little  remarkable  that  blood  is  used  by  the 
Armenian  dyers,  together  with  madder,  in  the  preparations 
of  their  finest  and  most  durable  reds  f,  and  that  it  has  even 
been  found  a  necessary  addition  to  insure  the  permanency 
of  the  colour  J.     This  fact  alone  maybe  regarded  as  de- 

•  Phil.  Trans,  1797. 

+  Tooke's  Rusbian  Empire,  vol.  iii.  p.  -197. 

i  Aikin's  Dictionary,  art.  Dyeing,  and  Phiiosoph.  Magazine,  vol.  xvui. 
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monstrating  the  non-existence  of  iron  as  the  colouring 
principle  of  the  blood,  for  the  compounds  of  that  metal 
convert  the  red  madder  to  gray  and  black. 

Whilse  engaged  in  examining  the  colouring  matter  of 
the  blood,  I  received  from  Mr.  William  Money,  house  sur- 
geon to  the  general  hospital  at  Northampton,  some  men- 
struous  discharge,  collecied  from  a  woman  with  prolapsus 
uteri,  and  consequently  perfectly  free  from  admixture  of 
other  secretions.  It  had  the  properties  of  a  very  concen- 
trated solution  of  ihe  colouring  matter  of  the  blood  in  a 
diluted  serum,  and  afforded  an  excellent  opportunity  of 
corroborating  the  facts  respecting  this  principle,  which 
have  been  detailed  in  the  preceding  pages.  Although  I 
could  detect  no  traces  of  iron,  by  the  usual  modes  of 
analysis,  minute  portions  of  that  metal  may  and  probably 
do  exist  in  it,  as  well  as  in  the  other  animal  fluids  which 
I  have  examined  ;  but  the  abundance  of  colouring  matter 
in  this  secretion  should  have  afforded  a  proportional  quan- 
tity of  iron,  did  any  connection  exist  between  them.  It 
has  been  observed  that  the  artificial  solutions  of  the  co- 
louring matter  of  the  blood  invariably  exhibit  a  green  tint 
when  viewed  by  transmitted  light:  this  peculiarity  is  re- 
markably distinct  in  the  menstruous  discharge  *. 

I  hope  that  some  of  the  facts  furnished  by  the  above  ex- 
periments may  prove  useful  to  the  physiological  inquirer: 
they  account  for  the  rapid  reproduction  of  perfect  blood 
after  very  copious  bleedings,  which  is  quite  inexplicable  upon 
that  hypothesis  which  regards  iron  as  the  colouring  matter, 
and  may  perhaps  lead  to  the  solution  of  some  hitherto  un- 
explained phaenomena  connected  with  the  function  of  re- 
spiration. There  can,  I  think,  be  little  doubt  that  the 
formation  of  the  colouring  matter  of  the  blood  is  connected 
with  the  removal  of  a  portion  of  carbon  and  hydrogen  from 
that  fluid,  and  that  its  various  tints  /are  dependent  upon 
such  modifications  of  animal  matter,  and  not,  as  some  have 
assumed,  upon  the  different  states  of  oxidizemeut  of  the 
iron  which  it  has  been  supposed  to  contain. 

*  I  could  discover  no  globules  in  this  fluid ;  and  although  a  very  slight 
degree  of  putrefaction  had  commenced  in  it,  yet  the  globules  obserred  in 
the  blood  would  not  have  beca  destroyed  by  so  trifling'  a  change. 
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XXXV.  On  Sir  Humphry  Davy's  late  Proposal  fot 
improving  the  Jrts  of  bleaching  Linen  and  Cotton  Cloth 
ly  substituting  the  Oxymuriate  of  Magnesia  for  the 
Oxy muriate  (f  Lime  in  the  bleaching  Process ;  with 
some  Observations  in  Reply  to  an  Jr tide  in  the  Philoso- 
phical Magazine  for  June.     By  James  Ogilby,  M,  D. 

To  Mr,  TillocL 

Sir,  X  HAVE  noticed  in  your  valuable  publication  for  last 
June,  some  observations  upon  a  communication  which  I 
had  the  honour  of  laying  before  the  Kirwanian  Society,  re- 
lative to  a  proposal  which  Sir  H.  Davy  suggested  for  the 
improvement  of  the  jjrocess  of  bleaching  linen  and  cotton 
cloth  in  Ireland,  in  the  course  of  a  lecture  delivered  by 
him  at  the  Dublin  Society,  upon  the  subject  of  oxymuriatic 
acid  and  its  combinations.  The  person  who  has  signed  his 
name  to  those  observations  has  thought  proper  to  apply 
8ome  very  strong  expressions  to  mv  communication;  he 
terms  it  an  *^  incorrect  statement,"  accuses  me  of  *^  ig- 
norance of  the  facts,"  brings  forward  a  letter  from  his  bro- 
ther, a  Dublin  apothecary,  in  further  confirmation  of  the 
**  inaccuracy  of  my  statements,"  and  seems  to  feel  a  de- 
gree of  satisfaction,  npon  the  dreadful  fate  they  will  meet 
with  in  the  scientific  world,  according  to  his  expectation. 

Should  I  succeed,  in  the  following  pages,  in  satisfying  all 
those  of  your  readers  who  are  interested  in  and  competent 
judges  of  this  subject,  that  those  observations  upon  my 
paper  contain  an  erroneous,  partial  and  mutilated  state- 
ment of  the  facts,  that  those  persons  who  have  thought 
proper  to  stand  forward  as  the  advocates  for  Sir  Humphry's 
proposal  are  totally  destitute  of  all  knowledge  of  the  sub- 
ject, and  have  throughout  the  discussion  betrayed  the 
grossest  ignorance  upon  every  topic  connected  with  it,  and 
that  my  original  statement  stands  perfectly  correct ;  I  hope 
that  any  expressions  I  may  use  will  not  be  ascribed  to  a 
desire  on  my  part  to  imitate  the  example  of  my  assailant, 
but  to  the  difficulty  which  naturally  presents  itself  to  the 
rebutting  of  misrepresentations,  without  employing  terms 
which  to  some  may  appear  harsh.  As  to  the  irrelevant 
epithets  employed  by  the  person  alluded  to,  who  I  under- 
stand is  a  young  Irish  operator  in  the  laboratory  of  the 
Royal  Institution,  having  nothing  to  do  with  the  point  at 
issue,  it  is  not  necessary  thai  I  should  take  any  further  no- 
tice of  them. 

It  has  been  suggested  to  nac,  that  as  my  observations 

were 
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were  levelled  at  the  proposal  of  Sir  H.  Davy,  and  th6  ani- 
madversions upon  them  have  issued  from  the  laboratory  of 
the  Royal  Institution,  a  department  over  which  he  has  the 
entire  control,  1  should  be  justified,  under  such  circum- 
stances, in  considering  him  as  the  author,  and  the  person 
who  siiins  his  name  as  no  more  than  a  mere  instrument, 
and  that  I  should  consequently  leave  the  latter  altogether 
unnoticed  in  the  controversy.  It  would,  however,  be  un- 
fair to  hold  Sir  Humphry  accountable  for  the  indiscreet 
zeal  of  his  admirers.  It  is  perfectly  obvious  that  the  arti- 
cle inserted  in  your  number  for  June  could  not  have  been 
written  by  that  gentleman,  and  it  is  possible  that  the  ani- 
madversions alluded  to  were  published  even  without  his 
knowledge  :  hut  as  they  must  since  have  met  his  eye,  as 
they  were  intended  to  serve  him,  and  as  they  may  be  con- 
sidered as  flowing  from  his  own  proposition,  it  is  impossi- 
ble I  should  keep  him  out  of  view  in  the  observations  I 
have  now*  to  offer.  It  would  however  perhaps  be  expect- 
ing too  much  to  look  for  an  answer  from  himself,  consi- 
dering how  many  important  objects  iimst  occupy  his  at- 
tention. 

I  shall  now  proceed  to  put  your  readers  in  possession  of 
■as  clear  and  succinct  an  account  of  the  facts  and  circum- 
stances connected  with  Sir  Humphry's  proposal,  as  full 
and  accurate  notes  of  his  lectures,  and  considerable  atten- 
tion to  the  subject  enable  me  lo  do;  and  shall  add,  as  I  go 
along,  the  substance  of  my  former  remarks,  as  well  as  some 
observations  in  reply  to  the  article  in  your  publication  for 
June,  already  adverted  to. 

In  the  years  1810  and  1811,  Professor  Davy,  at  the  re- 
quest of  the  Dublin  Society,  delivered  two  very  short  courses 
of  lectures,  which  he  termed  Electro-chemical,  in  the  la- 
boratory attached  to  that  Institution.  In  the  course  of 
those  lectures,  when  treating  of  oxymuriatic  acid  and  itis 
alkaline  and  earthy  combinations,  he  necessarily  alluded  to 
the  subject  of  bleaching,  and  stated  how  happy  he  felt 
himself,  that  upon  a  subject  of  such  national  importance 
he  had  it  in  his  power,  in  return  for  the  great  politeness  and 
attention  with  which  he  had  been  received  and  heard  in 
Ireland,  to  offer  a  proposal  which  he  conceived  would  ma- 
terially benefit  that  art.  He  then  observed,  in  speaking  of 
the  oxymuri^te  of  lime,  now  generally  used  in  the  process, 
that  this  salt  he  conceived  could  not,  with  safety  to  the 
cloth,  be  used  in  bleaching  ;  for  he  observed,  he  said,  that 
bits  of  linen  cloth  steeped  in  a  strong  solution  of  muriate 
of'  lime  were  much  injured  in  their  texture,  or  actually 

rotted. 
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rotted.  These  experiments  were  however  not  detailed,  or 
any  satisfactory  account  given  of  them,  nor  were  they  ever 
committed  to  prints  **  Now,"  said  he,  in  proceeding,  **  if 
a  strong  sokition  of  muriate  of  lime  destroys  the  vegetable 
fibre,  a  weak  one  must  have  a  similar,  though  adlminisheci 
effect;  and  therefore  the  oxy7nuriate  of  lime  cannot  be  used 
with  safety  in  bleaching."  This  was  the  only  reason  ad- 
vanced by  the  learned  Prafessor  in  urging  the  propriety  of 
adopting  his  important  proposal,  and  rejecting  an  article 
which  has  been  for  years  in  general  use  for  whitening  even 
the  most  delicate  fabrics  of  flax  and  eotton  in  every  part 
of  the  empire,  not  to  say  of  Europe,  In  support  of  this 
reasoning,  the  Professor  related  a  story  of  a  respectable 
apothecary  in  Dublin,  wIk)  in  the  way  of  business  was 
preparing  some  muriate  of  lime  for  a  customer,  and  that 
in  drying  the  crystals  upon  a  cotton  cloth,  it  was  found 
quite  rotten  after  the  operation.  Many  doubts  as  to  this 
supposed  fact  immediately  arose  in  the  minds  o*f  some  of 
the  hearers ;  some  suggested  that  the'  cloth  might  have 
been  previously  purged  by  active  preparations,  or  caustic 
alkalis ;  others,  that  the  liquor  of  the  crystals  might  have 
contained  free  muriatic  acid  ;  or,  what  is  not  very  impro- 
bable, that  the  cloth  might  have  come  rotten  from  the 
hands  of  the  nianufacturer. 

It  would  be  needless  to  multiply  arguments,  to  show  the 
impropriety  which  there  would  be  in  admitting  such  an 
observation  as  this  in  support  of  a  proposal  to  introduce  a 
material  alteration  or  improvement  in  an  art  of  such  vital 
consequence  to  Ireland,  and  so  intimately  connected  with 
her  staple  manufacture. 

This  advocate  of  Professor  Davy  takes  upon  him  to 
deny  his  ever  having  made  use  of  the  incorrect  mode  of 
reasoning  which  I  have  attributed  to  him,  and  which  I 
have  (juoted  from  notes  taken  at  his  lectures,  and  attempts 
to  obviate  the  force  of  my  observations  by  substituting  a  * 
sentence,  which  I  can  prove  was  used,  not  in  treating  of  the 
8ul)ject  in  question,  but  upon  an  occasion  altogether  dif- 
ferent. 

In  taking  notes  of  Sir  Humphry's  lectures,  I  never  at- 
tempted, nor  perhaps  was  it  possible,  to  take  down  the  lan- 
guage verbatim;  but  that  the  expressions  I  have  attributed 
to  him  contain  the  substance  of  what  he  said,  and  what 
he  meant  to  convey,  and  nothing  else ;  and  that  the  sen- 
tence could  not  be  altered  in  its  meaning  by  any  mere 
change  of  diction,  I  must  positively  maintain,  and  will 
continue  to  do  so,  as  I  have  the  strongest  confirmation  of 
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it,  from  the  circumstances  I  shall  immediately  relate,  and 
from  several  well  informed  persons  who  attended  the 
lectures  and  compared  their  notes  with  mine.  Conversa- 
tions  upon  the  doctrine,  "  that  if  a  strong  solution  proves 
detrimental  a  weak  one  must  do  so  proportionally,"  took 
place  immediately  after  the  lecture,  so  as  to  impress  it 
strongly  upon  the  memories  of  those  concerned;  and  I  may 
mention  an  incidental  circumstance  confirming  fully  the 
accuracy  of  my  statement,  and  which  occurred  during  4 
conversation  thai  took  place  upon  this  subject  at  the  last 
meeting  of  the  Kirwanian  Society.  A  gentleman  remark- 
able for  the  tenaciousness  of  his  memory,  who  attended  Sir 
Humphry's  last  course  of  lectures  in  Dublin,  and  who  was 
particularly  attentive  in  collecting  the  general  principles  of 
the  science  laid  down  by  the  lecturer,  no  sooner  heard 
what  the  point  in  dispute  was,  than  he  had  a  perfect  recol- 
lection of  it,  and  accounted  for  the  strong  impression  it 
had  made  upon  his  mind,  by  remarking,  that  for  some  years 
before  he  had  been  in  the  habit  of  using,  by  regular  advice, 
very  dilute  sulphuric  acid  as  a  tonic  for  his  stomach  ;  and 
it  immediately  struck  him,  upon  hearing  the  new  doctrine, 
that  this  practice  must  have  been  extremely  imprudent, 
since  it  is  undeniable  that  undiluted  sulphuric  acid  will 
instantly  destroy  that  important  organ,  and, life  itself. 

It  is  now  said  that  the  argument  which  the  Professor 
advanced  in  recommending  his  new  project  was  not  as  I 
have  stated,  but  was  as  follows  :  **  that  bodies  in  their 
nascent  state  acted  with  more  energy  than  when  they  had 
been  formed."  It  is  very  true  that  Sir  Humphry  did  use  these 
words,  so  familiar  to  every  student  in  the  science ;  but  it 
was  not  in  speaking  of  the  oxymuriate  of  magnesia  that 
he  used  them,  nor  can  they  have  any  thing  to  do  with  it, 
as  to  its  superiority  in  bleaching  over  other  compounds. 
It  was  in  speaking  of  the  action  of  the  oxygen  of  the  water 
upon  the  carbonaceous  principle  of  the  colouring  matter, 
before  it  perfectly  assumes  the  gaseous  form. 

It  is  really  surprising  how  the  person  who  signs  his  name 
to  a  virulent  attack  upon  my  statement  could  gravely 
thrust  himself  forward  as  an  evidence  upon  this  occasion; 
and,  with  an  affectation  of  speaking  sarcastically  of  mo- 
desty, adduce  a  quotation  as  if  it  were  written  by  himself 
at  the  time  of  the  lecture,  and  this  in  opposition  to  a  num- 
ber of  gentlemen  who  were  previously  conversant  with  the 
principles  of  the  .science,  and  who  were  exclusively  em- 
ployed in  noting  down  every  experiment  and  observation 
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of  the  lecturer.  Is  it  possible  to  suppose  that  an  individnal, 
who  was  busily  and  usefully  employed  during  the  lectures 
in  attending  the  experimenter,  scouring  the  Voltaic  wires, 
dipping  the  plates,  chargmg  retorts,  blowing  the  fire,  or 
working  the  air-pump,  can  be  brought  forward  with  the 
small  est.  effect  against  many  of  Sir  Humphry's  audience,  of 
long  standing  in  the  science,  and  whose  attention  was  not 
diverted  from  the  immediate  object  of  the  lecture  bv  similar 
duties?  It  is  rather  fortunate  for  me  however,  in  this  con- 
troversy, that  could  I  even  grant  that  I  was  in  error  upon 
this  point,  and  relinquish  my  ground,  my  objections  to  the 
proposed  new  process  would  snll  remain  in  full  force,  and 
the  more  so,  since  the -ground  has  been  shifted  upon  which 
it  originally  rested. 

It  can  now  be  no  longer  maintained  by  any  one,  that  this 
proposal  should  be  adopted  by  the  bleacher,  because  a  strong 
solution  of  muriate  of  lime  rots  linen  cloth,  (supposing  it  an 
established  fact),  the  conclusion  drawn  from  this  being 
now  given  up,  that  a  tveak  solution  should  do  so  likewise. 

But  let  us  examine  if  the  chemical  law  already  quoted 
C  that  bodies  in  their  nascent  state  act  with  more  energy 
than  when  they  have  been  formed")  can  possibly  be  brought 
forward  in  support  of  this  project,  or  if  it  has  the  smallest 
bearing  upon  the  subject.  Oxymuriate  of  lime  is,  I  pre- 
sume, according  to  the  Professor's  view,  a  triple  com- 
pound of  oxygen,  oxymuriatic  acid,  and  calcium;  and  no 
sooner  is  this  combination  dissolved  in  water  and  brought 
into  contact  with  unbleached  linen,  than  it  is  instantly 
disturbed ;  the  oxygen  of  the  salt,  along  with  a  portion  of 
oxygen  from  the  water,  (which  the  oxymuriatic  acid  is  said 
to  decompose,)  acts  upon  the  colouring  matter  of  the  cloth, 
and  of  course  bleaches  it.  Now,  supposing  for  a  moment 
this  hypothesis  {theory  according  to  Mr.  John  Davy)  were 
the  true  one,  it  has  evidently  nothing  to  do  with  the  pro- 
posal of  applying  the  magnesian  salt  in  place  of  any  other. 
But  it  is  not  difficult  to  foresee,  in  this  case,  a  ^*  straw  which 
may  be  caught  at  by  a  person  drowning."  Its  adherents 
may  say,  '^  Grant  us  that  a  strong  solution  of  muriate  of 
lime  destroys  the  vegetable  fibre,  and  then  we  will  give  you 
muriate  of  lime  in  its  nascent  state  in  contact  with  the 
linen  in  the  steeping  process ;  and  though  it  is  surrounded 
with  millions  of  particles  of  water  to  which  it  has  a  very 
powerful  affinity, — yet  it  must  destroy  all  before  it,  and  that 
too  at  the  very  moment  that  the  oxygen  is  acting  u|X)n  the 
isvegetable  colour  upon  the  surface  of  -the  cloth."  !  cannot 
^%r  conjecture 
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eonjecture  any  other  than  this  untenable  speculation,  which 
can  he  brought  forward  to  prop  up  this  favourite  proposal, 
of  such  ''  national  consequence  to  Ireland.'^ 

But  will  a  set  of  changes  rung  upon  technical  terms  con- 
vince the  practical  bleacher,  that  he  oueht  to  discard  a  sub- 
stance which  he  has  used  for  years  in  whitening  the  most 
delicate  fabrics,  with  perfect  and  proved  safety,  and  to  sub- 
stitute another  compound,  one  of  the  ingredients  of  which 
he  has  no  known  means  of  procuring  at  less  than  one  hun- 
dred limes  the  expense  of  the  other?  The  best  magnesia 
in  Ireland  cannot  be  purchased  for  less  than  25.  22.  per 
lb.  J  the  worst,  \s,  8d,  Lmie  is  not  07ie  farthing  per 
pound. 

It  is  not  possible  that  Sir  Humphry  can  be  ignorant 
that  it  ia  a  primary  object  with  the  bleacher,  not  only  to 
send  his  goods  to  market  perfectly  sound,  but  to  use  such 
an  oeconomical  process  as  shall  enable  him  to  meet  his 
«on)petitors  in  the  market  upon  equal  terms,  and  adjust  his 
prices  to  the  demand. 

No  matter  then  how  apparently  eligible  any  new  in- 
gredient proposed  may  be,  or  how  applicable  to  his  art ;  he 
is  necessitated  to  decline  its  use  if  very  expensive,  unless 
he  finds  it  indispensable  to  his  process. 

fn  treating  of  the  oxymuriaie  of  potash,  an  article  which 
is  yet  used  in  bleaching,  and  to  some  extent  in  this  coun- 
try, the  only  objectidn  v\hich  Sir  Humphry  stated  (for  oj:y- 
muriate  of  potash  has  no  action  ou  the  vegetable  fibre) 
against  its  use  in  the  general  business  of  bleaching,  was  its 
greater  expense  than  oxymuriate  of  lime.  This  objection 
applies  with  four-fold  force  against  the  use  of  oxymiuriate 
of  magnesia,  which  would  cost  four  times  the  price  of 
oxymuriate  of  potash,  and  at  least  six  times  the  expense  of 
oxymuriate  of  lime!  A  manufacturer  of  bleaching  salts 
in  this  city  assures  me  that  the  salt  of  magnesia  could  not 
be  supplied  to  the  bleacher  for  less  than  45.  per  lb.  The 
salt  of  lime  is  only  hd. !  And  it  is  a  fact  vvgrth  mentioning, 
for  the  information  of  Sir  Humphry,  that  many  bleachers 
in  Ireland  are  restrained  from  even  the  use  of  the  oxymu- 
riate of  lime  ^  for  no  other  reason  than  its  high  price;  so 
that,  when  the  weather  is  favourable  for  whitening,  ihey 
depend  entirely  upon  the  old  process. 

It  is  not  mere  processes  (for  we  abound  with  them)  that 
we  want,  to  accomplish  almost  every  desideratum  in  the 
arts,  but  it  is  ccconomical  processes,  which  shall  be  con- 
sistent with  and  applicable  to  practice.  If  Sir  Humphry, 
or  any  one  else,  will  furnish  the  Irish  bleachers  with 
N  2  magnesia 
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magnesia  at  o?ie  penny  per  lb.,  his  proposal  will  receive, 
attention.  But  considering  my  arguments  against  its 
■adoption  as  well  founded,  1  have  a  right  to  maintain,  that 
1  was  justifiable  in  using  strong,  though  by  no  means  per- 
sonal language,  for  the  purpose  ol"  *'  deterring  the  manu- 
facturer [bleacher]  from  acting  upon  it,  by  showing  that  it 
was  not  only  unnecessary,  but  absurd  and  ruinous  for  him 
to  attend  to  it.  {understand  that  the  Professor  had  arx  in- 
terview with  the  trustees  of  the  linen  manufacture, — but  I 
have  never  heard  that  they  have  taken  any  notice  of  his 
new  proposal ;  nor  have  conceived  it  necessary  to  issue  any 
new  precautionary  directions  to  the  bleachers  against  the 
use  of  the  oxymuriate  of  lime. 

I  am  accused  of  having  erroneously  stated  ai  an  assertion 
of  Sir  Humphry's,  that  the  salt  of  magnesia  had  entirely 
superseded  the  salt  of  lime  among  the  bleachers  in  Ireland. 
I  have  to  renjark  that  this  defender  of  Sir  Humphry  has 
thought  proper  to  slip  in  the  word  '^  entirehi,'"  on  his  own 
authority,  to  give  perhaps  the  assertion  a  little  more  force 
in  wy  favour.  But  it  is  worth  the  reader's  while  to  remark 
what  is  the  answer  to  this.  It  is,  that  Mr.  Davy  has  only 
asserted  that  an  enlightened  bidividaal  has  yet  acted  upon 
his  proposal.  Thus,  then,  it  is  broufrht  forward  as  a  matter 
of  triumph,  that  almost  two  years  after  its  birth,  a  single  in- 
dividual, not  a  bleacher  but  a  calico-printer,  has  applied  to 
practice  a  proposal  the  professed  object  of  which  was  to 
benefit  the  staple  manufacture  of  Ireland. 

To  show,  however,  that  I  was  not  altogether  unwarranted 
in  making  the  assertion,  that  Sir  Humphry  had  adverted  to 
more  than  an  individual  having  embraced  his  proposal, 
I  beg  leave  to  introduce  the  following  passage  from  the 
Philosophical  Magazme  for  March,  p.  225,  and  from  an 
abstract  of  a  lecture  delivered  by  Sir  Humphry  at  the  Koyal 
Institution.  It  is  in  his  8th  lecture:  "A  compound  oi" 
clilorine  and  lirne  is  commonly  employed  in  bleaching,  but 
even  this  injures  the  fabric  of  Ike  linen.  Mr.  Davy  ha** 
ibuod  that  a  compound  of  chlorine  and  magnesia  bleaches 
7viilw2i,t  ajfecfing  I  he  vegetable  fibres ,  and  on  his  sug- 
gestion it  has  been  used  with  success  by  some  manufacturers' 
in  Ireland."  Mr.  Duffy,  a  gentlcnian  engaged  in  a  very 
extensive  calico-printing  concern  near  Dublin,  whose  re- 
spectability and  scientific  character  from  a  long  acquaint-' 
ance  are  well  known  to  me,  is,  brought  forward  as  an  evi- 
deiKC  in  favour  of  the  new  proposal.  I  do  not  hesitate, 
however,  to  state  that,  upon  the  subject  of  Mr.  Dutfy's 
opinion,  there  is  a  Riistake.     1  thought  it  my  duty  to  call 
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upon  Mr.  Duffy,  when  1  found  my  statements  so  coarsely 
attacked  j  and  he  assured  me,  and  g5ve  me  authority  to 
state,  tliat  in  the  proctssoF  what  is  properly  called  bleaching, 
he  had  never  given  his  approbation  of  the  employment  of 
the  oxvmuriate  of  magnesia  ;  it  was  only  in  a  particular 
operation  in  calico-printing,  called  clearings  that  he  could 
6ee  any  reason  for  using  this  substance;  and  it  was  not 
because  Tnuriate  of  lime  destroyed  the  vegetable  fibre  that 
he  was  led  to  the  use  of  it,  but  upon  different  principles, 
not  one  of  which  the  Professor  even  hinted  at  in  any  of 
his  lectures  before  Mr.  Duffy  had  sent  a  communication  to 
him  upon  the  subject.  It  is  also  with  the  full  permission 
of  Mr.  DuflTv,  that  I  state  it  as  his  opinion,  that  the  oxy^ 
muriate  of  lime  can  be  employed  in  bleaching  with  perfect 
«afetv  ;  and  the  fact  is,  that  in  his  preparatory  process  of 
whitening  the  cottons  he  still  uses  this  salt.  He  says,  indeed, 
that  if  any  one  will  give  him  magnesia  at  o;?^  pe727?y  per 
pound, he  will  then  prefer  the  magnesian  salt;  but  not  at  all 
in  consequence  of  Sir  Humphry's  opinion  that  the  salt  of 
lime  is  injurious  to.  the  texture  of  the  cloth,  but  for  other 
reasons,  and  principally  because  magnesia  has  much  less 
action  upon  the  d^jed  colours  than  lime  has; — a  subject 
upon  which  the  Professor  did  not  give  the  slightest  hint  at 
the  time  he  made  his  proposal.  If  Mr.  Duffy,  in  a  polite 
letter  to  Sir  Humphry,  gave  him  credit  as  the  suggester  of 
such  an  improvement,  it  can  only  be  inferred  that  Mr. 
Duff)'  has  been  extremely  liberal,  and  has  acted  with  much 
self-denial ;  for  I  am  fully  convinced  that  he  himself  has 
the  whole  credit  of  the  improvement;  for  unless  mentioning 
the  mere  name  of  a  substance  can  be  construed  into  a  hint 
to  the  calico-printer  to  apply  it  to  a  particular  process,  Sir 
Humphry  has  no  claim  whatsoever  to  be  considered  as  the 
proposer*. 

That  Mr.  Duffy'  has  not  at  any  time  approved  of  the 
rejection  of  oxymuriate  of  lime  by  the  bleacher,  the  fol- 
lowing passage  in  his  letter  to  Sir  Humphry  evinces:  '*The 
introduction  of  the  oxymuriate  of  lime  by  Mr.  Tennant 

*  "In  searching  for  a  substance  wUjch  possesses  none  of  those  pernicious 

'qualities,  (alluding  to  the  action  of  lime  upon  the  dyrs,)  we  have  found  that 

the  oxymuriate  of  niagn?;sia  in  every  respect  answers  in  the  most  complete 

manner,  nut  only  for  clearing  the  white  ground   of  the  goods,  but  also  in 

preserving  the  colours  of  the  same  shade  which  they  v/cre  originally. 

"  Of  all  the  earths  which  are  partially  soluble  in  water,  magnesia  possesses 
the  property  of  changing  colours  least,  the  alteration  made  by  it  upon  paper 
stained  with  litmus  being  scarcely  perceptible.  It  is  therefore  peculiarly 
iBtted,  when  united  with  oxygen,  for  the  pnrpose  of  clearing  the  stain  from 
Jhf  white  of  printed  goods."    Edinburgh  Cyclopaedia,  article  Bleaching. 
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has  left  the  mere  Heacher  of  cotton  clotH  little  to  achieve.'* 
Mr.  D'lffv  indeed,  in  a  po^isci  tpt  to  'Vis  letter,  mentions  his 
having  neard  a  report  tliat  the  bleachers  of  fine  linens  had 
discontinued  the  use  of  th-.-  lime  or  potash  liquors,  fearing 
their  influence  on  the  lexitire.  I  can  positively  state,  how- 
ever, from  ac'u.nl  experience,  that  such  a  report  is  quite  un- 
founded. In  the  neighhourhood  of  Belfast  (the  fine  linen 
county)  there  are  few  bleach  greets  in  which  those  liquors 
are  not  at  present  employed  to  a  greater  or  less  extent,  as 
may  be  consistent  with  the  comparative  expenses  of  the 
old  and  new  methods.  Having  been  mvself  familiarized 
for  the  greater  part  of  ten  years  with  the  bleaching  opera- 
tions as  carried  on  in  the  north  of  Ireland,  in  some  of  the 
•principal  greens,  having  first  attended  to  chemistry  with  a 
view  to  this  art,  and  been  called  as  evidence  upon  more 
than  one  occasion  before  the  Linen  Board,  during  their  in- 
vestigations respectir\g  the  new  mode  of  bleaching, — I  can 
safely  state  it  as  the  legitimate  conclusion  from  these  in- 
quiries and  my  own  experience,  that  there  are  no  grounds 
whatever  for  rejecting  the  oxymuriatic  salts  in  bleaching, 
except  tliose  arising  from  the  gross  ignorance  of  most  of 
the  foremen  bleachers,  who  being  altogether  unacquainted 
with  the  most  simple  principles  of  chemistry,  cannot  possi- 
bly have  skill  sufficient  to  apply  any  new  agent  possessed 
of  much  efficacy  to  their  art,  without  almost  the  certainty 
of  doing  some  damage  to  the  goods.  The  accidents  which 
happened  at  the  first  introduction  of  oxymuriatic  acid 
arose  principally  from  this  cause,  in  conjunction  with  the 
blunders  of  ignorant  and  designing  foreigners  who  pre- 
tended to  teach  the  bleachers. 

It  strengthens  my  own  opinion  materially  upon  this  sub- 
ject, to  find  that  I  coincide  in  opinion  exactly  with  a  gen- 
tleman of  much  knowledge  and  experience  upon  the  sub- 
ject, and  who  has  been  for  a  series  of  years  employed  by 
the  Trustees  of  the  I^inen  Manufacture  to  inspect  and  di- 
rect all  the  chemical  operations  of  the  bleachers.  Mr. 
Higgins  also  informs  me,  that  not  less  than  sixteen  years  ago 
he  tried  the  bleaching  powers  of  the  oxi/ muriate  of  jnag- 
nesia,  found  them  inferior  to  the  salt  of  lime,  and  at  once 
saw  the  absurdity  of  proposing  a  substance  so  much  beyond 
the  reach  of  the  bleacher. 

Nothing  can  be  more  harmless  than  to  say,  that  [f  Sir 
Humphry  gives  us  magnesia  for  a  penny  per  pound,  we 
will  make  atrial  of  his  proposal.  We  may  also  say,  that  if  he 
gives  us  silver  or  potassijim  or  sodium  at  the  same  price,  we 
will  apply  thena  to  many  valuable  purposes  in  the  arts ; 
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♦hat,  in  short,  with  this  powerful  <*  if"  we  shall  accom- 
plish every  desideratum,  and  solve  every  problem  in  che- 
mistry. 

Professor  Davy  having  stated  that  bits  of  linen  cloth 
steeped  even  for  a  few  hours  in  strong  solutions  of  muriate 
of  lime  were  ro/Z^-o:',  and  having  upon  this  supposed  yizc^ 
grounded  his  proposal  of  reject mg  the  ox y muriate  of  lime 
from  bieachiniij — 1  shall  concldde  this  letter  by  stating  the 
result  of  two  experiments  out  of  a  great  number  which  I 
made  in  consequence,  all  of  which  gave  similar  results. 

Experiment  1. — Dec.  16,  1811.  Steeped  a  cuttmg  of 
full  bleached  and  perfectly  sound  linen,  previously  macerated 
in  hot  water  to  remove  anv  dressing,  in  a  solution  of 
neutral  muriate  of  lime  made  in  the  proportion  of  two 
ounces  of  the  salt  to  eight  ounces  of  water. 

Note. — The  yellowish  brown  insoluble  matter  which 
rose  to  the  surface  was  removed  by  filtration,  before  the 
immersion   of  the  linen. 

17th.  Linen  taken  out  of  the  solution,  washed,  com- 
pared with  an  unsteeped  piece  of  the  same  cloth,  found 
perfectly  sound,  and  not  perceptibly  reduced  in  its  texture. 
Repeated  the  steeping  in  a  fresh  solution  somewhat  in- 
creased in  strength. 

Note — After  twelve  hours  immersion  of  the  lime,  tested 
the  solution  with  litmus,  and  did  not  discover  any  distn* 
gaged  acid. 

18th. — Linen  examined  as  before,  no  change,  washed, 
dried,  and  repeated  the  steep  ill  a  fresh  solution  of  the  same 
strength. 

19th — Linen  perfectly  sound,  repeated  the  steeping. 

2()ih  — No  perceptible  change  ;  the  linen  resisted  eqdal 
efforts  to  tear  it,  as  the  unsteeped  piece. 

Experiment  2. — Dec.  28.-' — Steep»d  another  cutting  of 
full  bleached  sound  linen  in  a  solution  composed  of  two 
ounces  of  muriate  of  lime  to  four  ounces  of  water. 

29th. — Linen  taken  out  of  the  solution,  washed,  examined, 
and.  found  unaltered.  Repeated  the  steeping  in  a  fresh 
solution  sinv.lar  to  the  last. 

30lh. — No  change  in  the  texture  of  the  linen,  steeped  as 
before. 

31st. — Linen  not  perceptibly  reduced,  or  weakened,  in 
comparing  it  with  some  which  had  not  been  in  the  solution. 

The  solutions  used  in  these  experiments  were  at  least 
500  times  the  strength  that  they  ever  occur  in  the  common 
process  of  steeping  in  the  oxymuriate  of  lime,  and  the 
linen  used  had  undergone  the  full  process  oi'  bleaching;  by 
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which  it  was  to  a  certain  degree  alreadv  reduced,  and  its 
colouring  matter  so  completely  separated  as  not  to  impede 
the  action  of  any  corrosive  agent  upon  its  fibres.  Is  it  not 
then  more  than  probable,  if  in  any  instance  sound  cloth 
is  tendered  in  the  usual  process  with  the  salt  of  lime,  that 
it  must  either  be  owing  to  an  error  in  using  too  strong  a 
solution  of  the  salt,  to  the  presence  of  free  muriatic  acid, 
or  to  negligence  in  the  after  treatment  of  washing,  sour* 
ing,  &c.? 

Need  I  ask,  after  such  experiments  and  results,  what  de- 
gree of  credit  should  be  given  to  the  unqualified  assertion, 
that  even  a  single  steeping  of  sound  linen  in  muriate  of 
lime  was  sufficient  to  rot  it !  1 

Could  I  see  the  smallest  relation  there  is  between  this 
question  and  the  bleaching  art,  I  would  certamly  think  it 
my  duty  to  bring  the  subject  before  the  Linen  Board,  and 
request  the  honour  of  performing  the  experiments  in  their 
presence,  being  satisfied  what  would  be  the  result.  My 
former  results  were  submitted  to  and  examined  by  several 
members  of  the  Kirvvanian  Society.  Since  that  time  the 
subject  has  been  taken  up  by  several  persons  in  this  place, 
A  very  intelligent  gentleman,  Mr.  S.  Witter,  of  Chester, 
assures  me,  that  he  has  steeped  both  linen  and  cotton  for 
five  days  in  vei^y  strong  sojutions  of  muriate  of  lime,  and 
found  their  texture  perrectly  unimpaired.  This  gentleman 
informs  me  at  the  same  time,  that  upon  making  several 
trials  of  different  specimens  of  ihe  ooci/muriate  of  lime  of 
commerce,  he  finds  only  87  grs.  of  the  real  salt  iq  240  grs. 
From  this  it  is  easy  to  calculate,  that  in  the  bleacher's 
steeping  liquor  there  never  can  exist  one  part  of  muriate 
of  lime  to  gOOO  of  water;  such  a  state  of  dilution,  that,  if 
possessed  of  all  the  energy  of  caustic  potash  in  its  state  of 
concentration,  it  could  not  affect  the  most  delicate  sub* 
stance.  Mr.  Donovan*  has  also  at  my  request  repealed 
the  experiment  with  every  possible  precaution,  and  found 
a  result  similar  to  mine.  Here  then  is  assertion  opposed 
to  assertion,  fact  to  fact :  who  then  is  to  decide?  to  which 
side  does  the  suspicion  of  inaccuracy  and  unfairness  in- 
cline? This  must  be  left  to  those  who  are  judges  of  such 
subjects,  and  who  will  think  for  themselves. 

I  am,  sir,  with  much  respect, 

Your  obedient  servant, 

Dublin,  August  22,  1812.  JaMES  OgILB  V. 

*  This  is  the  gentleman  who  assailed  Professor  Davy's  favourite  hypothesis 
of  the  idenaiy  of  cheniical  and  electrical  attraction.  —  Vide  Phil.  Mag^ 
vol.  xixvii. 
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XXXVf .    Jn  Attempt  to  analyse  Silica.      By  Professor 
Berzelius*. 

JL  he  attempts  hitherto  made  to  decompose  silica  by  meani 
of  the  electric  pile  having  left  the  problem  undetermined, 
whether  it  can  be  reduced  to  a  metalline  body  like  other 
earths,  I  attempted  to  gain  an  analogous  result  by  mixing 
it  with  powdered  charcoal  and  filings  of  iron,  and  exposing 
the  mixture,  in  a  luted  crucible,  to  a  degree  of  heat  sufft- 
cient  for  the  fusion  of  the  iron;  hoping  that  the  iron  might 
in  this  case  act  somewhat  similarly  to  quicksilver  with  the 
electric  pile. 

a.  Three  grammes  of  iron  filings  mixed  with  1|  gramme 
silica^  and  0'(j6  of  a  gramme  powdered  charcoal,  were  put  into 
a  small  crucible  covered  and  luted  in  the  ordinary  way,  and 
exposed  to  the  heat  of  a  blast  furnace  for  one  hour.  The 
mass  when  cold  was  taken  out,  the  small  reguli  of  iron 
were  extracted  by  the  magnet,  and  rubbed  with  the  palm  of 
the  hand  against  paper,  until,  by  continued  rubbing  on  new 
and  clean  paper,  they  ceased  to  soil  the  paper.  They  had  a 
silver  colour;  some  of  them  admitted  of  being  flattened; 
others  were  brittle,  according  as  they  had  taken  up  more  or 
Jess  carbon.  1  '5  gr.  of  these  polished  metallic  globules  were 
then  put  into  sulphuric  acid  diluted  with  six  times  as  much 
water.  They  remained  undissolved  till  heat  was  applied, 
when  they  dissolved  slowly.  When  all  action  had  ceased, 
the  forms  of  the  globules  still  remained,  but  changed  in 
colour.  Some  were  white  as  snow  ;  others  black,  and  much 
hke  plumbago.  When  these  were  afterwards  burned  in  an 
open  fire,  there  remained  siliceous  earth  of  the  form  of  the 
metallic  globules.  Those  that  had  been  white  were  still 
white,  and  those  that  had  been  black  were  now  pale  red. 
This  earth  amounled  to  3|  per  cent,  of  the  weight  of  the 
ferruginous  globules. 

b.  Having  perceived  the  probability  that  these  white 
skeleton  globules  of  silica  were  derived  from  the  soft  reguli, 
and  the  black  from  those  most  charged  with  carbon ;  I  de- 
termined to  try  whether  a  silicated  iron,  tolerably  free  from 
carbon,  might  not  be  obtained  by  using  less  charcoal.  I 
therefore  mixed  equal  parts  of  fine  powder  of  flint  and 
iron-filings  with  -^ih  of  their  weight  of  pulverized  char- 
coal, using  a  little  mucilage  of  gum  dragon  to  form  a  paste, 
of  which  little  balls  were  made.  These  packed  up  in  fine 
powder  of  flints  were  exposed  to  the  blast  in  the  same  man- 

*  From  AfhandlivgaT  i  Fysik,  Kemi  och  Minerulogft  utgi/iit  ofW,  Hisinger 
•ch  F.  Berxeiius.    3  H.  Stockhplm.  1810. 
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.ner  as  the  first  experiment.  When  cold  the  silica  was 
found  unaltered,  pale,  and  almost  white.  The  reguii  were 
not  so  fullv  fused  as  in  the  former  experiment,  but  had 
caked  together  here  and  there,  in  the  form  of  lumps.  The 
most  globular  reguii  were  selected  ai\d  polished,  and  of 
these  I'i  5  grammes  were  dissolved  in  aqua  regia.  The 
dissolution  proceeded  with  great  violence,  and  left  hilica  of 
the  form  of  the  balls,  of  which  some  few  weie  brown. 
Aqua  regia  and  the  nitric  acids  are  such  sensible  reagents 
for  carbon  in  silicated  iron,  that  from  the  same  iron  where 
muriatic  and  sulphuric  acids  leave  a  white  earth,  they  pro- 
duce it  brown,  and  sometimes,  when  the  nitric  acid  is 
used,  black.  The  silica  after  ignition  was  snow  white,  and 
retained  the  form  of  the  iron.  It  weighed  0"'2-2b  of  a 
gramme,  or  about  19  per  cent. 

c.  Part  of  the  reguii  obtained  in  the  foregoing  experi- 
ments were  stretched  out  to  thin  laniinae,  and  then  dissolved 
in  aqua  regia.  The  dissolution  was  vehement,  and  the  acid 
left  a  white  mass  of  silica  in  the  form  of  the  laminae,  which 
swelled  by  a  continued  digestion,  and,  when  the  acid  was 
concentrated  by  evaporation,  became  semi-gelatinised.  This 
experiment  proves  that  the  mallealle  iron  mass  was  more 
free  from  carbon  than  the  unmalleable,  and  that  it  never- 
theless contained  the  base  of  the  silica,  which  therefore  had 
had  no  influence  on  its  softness,  which  seemed  entirely  to 
depend  on  the  more  or  less  complete  deprivation  of  the 
carbon. 

From  these  data,  I  formed  the  conclusion  that  silica  is 
by  means  of  carbon  reduced  to  a  body,  which  enters  into 
union  with  iron,  and  which,  not  injuring  the  malleability 
of  the  iron,  must  be  of  a  metalline  nature. 

In  opposition  to  my  conclusion,  some  affirm  that  the 
silica  is  only  niechanically  mixed  with  the  melted  iron. 
As  this  opinion  directly  contradicts  every  notion  that  I  cau 
form  of  the  usual  habitudes  of  melted  metals  with  those 
pulverulent  bodies  on  which  they  exercise  no  chemical 
affinity,  I  tried  to  cement  the  filings  of  iron  with  silica  and 
powder  of  charcoal,  at  a  temperature  which  could  not  fuse 
the  iron.  The  iron  filings  remained  unaltered  in  pomt  of 
form,  but,  on  dissolution  in  muriatic  acid,  left  as  much  as 
6  per  cent,  of  siliceous  earth. 

d.  In  order  to  determine  in  some  degree  what  quantity 
of  combustible  siliceous  base  had  been  appropriatecl  by  the 
iron  m  these  experiments,  1  dissolved  3*5  grammes  of  sili- 
cated iron  in  concentrated  muriatic  acid,  and  secured  the 
gas  in  an  apparatus  suitable  for  its  combustion.     The  gasi 
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was  collected  over  water  previously  made  use  of  in  several 
glmilar  experiments  with  malleable  iron  and  cast  iron,  in 
hope  that  it  would  take  up  less  of  the  evolved  gas,  being 
previously  saturated.  Burnt  in  pure  oxygen  gas,  free  of 
carbonic  acid,  over  lime  vyater,  it  produced  0'7  of  a  gramme 
of  carbonate  of  lime  which  contained  0*305  gr.  of  carbonic 
acid,  which  according  to  Allen  and  Pepys's  experiments 
correspond  to  0  0S7  of  carbon.  The  solution  with  muriatic 
acid  left  a  gray  siliceous  powder,  which  was  collected  on  a 
weighed  filter,  and  when  dried  (in  a  vessel  secured  from 
access  of  air)  in  a  dark  red  heat  weighed  0*335  of  a  gramme. 
Heated  tu  white  in  an  open  crucible,  it  lost002  of  a  gramme 
more,  and  became  white.  When  these  are  added  to  what 
was  before  obtained,  the  whole  quantity  of  carbon  proves 
to  be  0'107  of  a  gramme,  or  3  per  cent,  of  the  weight  of  the 
iron.  I  oxygenated  the  solution  of  iron  by  boiling  it  with 
nitric  acid,  and  precipitated  with  caustic  ammonia.  The 
strongly  ignited  precipitate  weighed  4*71  s^rammes,  cor- 
responding to  3-^66  grammes  of  iron.  When  the  iroa 
and  the  carbon  (3*266  -!-0'107)  are  added  together,  we 
have  3*3  73.  The  siliceous  base  will  therefore  be  0*12/ 
gr.  These  0*1 27  had  produced  0*335  of  a  gramme  of  silica, 
and  of  course  had  taken  up  0*208  oxygen.  The  silica 
therefore  appears  to  be  composed  of  38  parts  base  and  62 
parts  oxygen.  This  quantity  of  oxygen  in  the  silica,  although 
agreeing  well  with  its  insolubility  in  acids,  on  applying  the 
rule  that  the  metallic  oxides,  in  proportion  to  their  charge 
pf  oxVgen,  are  less  soluble  in  acids,  was  unexpectedly  great, 
and  led  me  to  suspect  that,  in  the  treatment  of  the  gas, 
something  might  have  escaped  piy  notice,  and  rendered 
the  charge  of  carbon  too  high. 

e.  Ten  grammes  of  silicated  iron  of  a  mixed  nature, 
partly  malleable  and  partly  like  cast  iron,  produced,  during 
a  dissolution  in  concentrated  muriatic  acid,  163  cubic 
inches  of  gas,  including  the  air  contained  in  the  vessel. 
The  last  portion  of  gas  was  expelled  by  boiling.  The  water 
had  a  disagreeable  smell,  from  adherent  new  formed  oil, 
showing  a  loss  of  carbon  which  could  not  be  calculated. 
The  gas  burned  in  oxygen  gas  over  lime  water  yielded  0'7S2 
carbonate  of  lime,  corresponding  to  0-341  carbonic  acid, 
and  0*097  carbon.  The  solution  left  a  white,  light,  and 
porous  siliceous  earth,  which  after  a  strong  drying  weighed 
0*665  gr.  By  ignition  it  at  first  blackened,  but  on  con- 
tinuing the  heat  became  white,  and  lost  0-02.  I  consider 
two-thirds  of  the  loss  to  he  carbon,  since  the  earth  before 
the  ignition  was  without  smell  and  colour,  and  since  the 
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oleaginous  mass  had  been  for  the  most  part  dissipated 
by  boiling.  The  quantity  of  carbon  is  therefore  0-0985. 
The  solution  of  iron  oxygenated  with  nitric  acid  yielded 
13'745  grammes  of  red  oxide  of  iron*,  answering  to  953 
grammes  of  iron.  The  water  employed  in  washing  had  a 
faint  blucish  colour,  owing  to  some  copper  which,  notwith- 
standing a  careful  separation  with  the  magnet,  had  adhered ' 
to  the  iron  filings.  When  evaporated  to  dryness  and  ignited, 
the  saline  mass  left  a  gray  brown  substance  weighing  0*03 
of  a  gramme,  from  which  muriatic  acid  extracted  0*01  oxide 
of  copper,  corresponding  to  0*008  of  copper.  The  re- 
mainder was  silica  0'02  gr.,  which  wiih  that  before  obtained 
gives  0*665  of  sihca.  ff  now  we  add  the  iron  to  the  car- 
bon and  the  copper,  the  sum  will  be  9*53 +0*0985 -f0008 
=  9'6365.  Thedcficiency  0*3635  of  a  gramme  must  be  base 
of  silica,  which  had  afforded  0665  of  a  gramme  of  silica. 
Silica  according  to  this  experiment  consists  of  54*66  base, 
and  45*34  oxygen.  But,  as  we  have  here  a  manifest  loss 
of  carbon,  the  result  cannot  be  decisive;  and  if  we  assume 
that  the  iron  on  an  average  contained  0*012  of  its  weight 
of  carbon,  (reckoned  according  to  the  proportions  between 
the  quantity  of  carbon  obtained  when  the  gas  from  dis- 
solved cast-iron  is  burnt,  and  that  which  the  iron  by  ex- 
periments is  found  to  contain,  and  which  hereafter  will  be 
described,)  then  the  quantity  of  base  will  be  51*5,  and  of 
oxygen  49*5. 

J\  I  tried  to  bruise  a  part  of  this  silicated  iron  in  a  cast- 
iron  mortar,  in  order  that  I  might  afterwards  burn  it  in 
fusing  nitre,  as  in  the  analysis  of  cast-iron,  to  find  out  the 
whole  charge  of  carbon;  but  it  was  too  ductile  to  be  pul- 
verized. Nevertheless,  mixed  with  nitre,  I  heated  it  in  an 
apparatus  like  that  described  for  the  analysis  of  the  cast- 
iron,  but  no  carbonic  acid  was  disengaged  ;  and  when,  , 
after  an  ignition  of  three  hours,  only  a  small  quantity  of 
oxygen  gas  was  obtained,  I  discontinued  the  experiment.  I 
dissolved  the  mass  in  water,  which  produced  with  lime  water 
DO  sign  of  precipitation.  The  iron  had  blackened  on  the 
surface,  but  was  in  other  respects  unaltered.  Since  in  this 
manner  it  was  impossible  to  acquire  certainty  respecting 
the  quantity  of  carbon,  I  now  endeavoured  to  obtain  a 
carburet  of  cast-iron,  by  means  of  iron  filings  free  from 
copper,  mixed  with  double  its  weight  of  silica  and  powder 
of  charcoal.  This  was  expected  to  contain  no  malleable 
iron;  but  I  found  that  this  also  would  not  admit  of  being 

•  Dissolved  in  muriatic  acid,  it  left  scarcely  perceptible  traces  of  silica  in 
a  half  gelatinated  state. 

pulverized 


An  Attempt  to  analyse  Silica,  f  03 

pulverized  sufficiently  fine,  owing  probably  to  the  slow  cool- 
ing of  the  crucible.  I  therefore  mixed  it  with  clean  pow- 
der of  flints,  and  attempted  by  means  of  a  new  fusion  to  get 
it  malleable  with  an  increased  charge  of  silica,  when  the 
carbon  of  the  cast  iron  should  have  reduced  the  earth.  The 
silicated  iron  obtained  was  soft,  but  intermixed  with  mor« 
or  less  malleable  iron,  as  in  the  preceding  experiments, 

g,  4*3  grammes  of  silicated  iron  from  that  so  prepared, 
being  well  cleansed,  were  dissolved  in  diluted  muriatic  acid 
by  means  of  such  apparatus  as  was  used  in  the  preceding 
experiments.  The  solution  was  boiled  towards  the  con- 
clusion^ for  the  purpose  of  expelling  all  gas  out  the  vessel, 
which,  together  with  the  atmospheric  air  out  of  the  appa- 
ratus, made  77  decimal  cubic  inches.  This  amounted  to 
pear  three  cubic  inches  more  than  what  an  equal  weight  of 
bar- iron  had  produced,  when  dissolved  in  muriatic  acid  in 
the  same  apparatus.  This  indicates  that  the  silicated  iron 
did  contain  a  body  which  absorbed  more  oxygen  than  pure 
iron,  and  so  much  the  more,  as  the  great  charge  of  carbon 
would  have  presupposed  a  less  quantity  of  disengaged  gas. 
The  gas  on  burning  over  lime  water  left  03075  gr.  car- 
bonate of  lime,  answering  to  0*134  of  carbonic  acid,  or 
O'OSSl  of  carbon  (0*846  per  cent,  of  the  weight  of  the  iron, 
nearly  as  much  as  in  the  preceding  experiment).  The  acid 
left  undissolved  a  dark  siliceous  earth,  which  after  drying 
was  of  a  light  gray  colour,  and  weighed  0*578  gr.  During 
ignition  in  a  closed  vessel,  it  disengaged  a  gas  of  an  em- 
pyreumatic  smell,  which  in  combustion  burnt  with  a  blu« 
flame.  By  this  ignition  the  earth  lost  0*013  of  a  gramme, 
but  did  not  become  while.  Carbon  was  found  in  that  which 
was  expelled,  and  I  think  I  cannot  be  much  mistaken  if  I 
set  it  down  at  0*005  gr.  The  grayish  siliceous  earth,  when 
Ignited  for  half  an  hour  in  a  half  covered  platina  crucible, 
suffered  no  diminution  of  weight,  but  did  not  acquire  a  full 
whiteness.  The  solution  of  iron,  oxidated  with  nitric  acid, 
was  precipitated  with  caustic  ammonia,  and  yielded  6*0 
grammes  of  red  oxide.  Dissolved  in  muriatic  acid,  it  left 
0*015  of  a  gramme  of  silica;  and  from  the  water  employed 
in  washing  was  obtained,  after  evaporation  and  the  ignition 
of  the  salt,  0*007  5  of  a  gramme  more  of  the  same  earth  ;  so 
that  the  wholequantity  of  silex  became  0*5875  of  a  gramme. 
If  from  6  grammes  of  red  oxide  of  iron  0*015  of  a  gramme  of 
siliceous  earth  be  deducted,  there  will  remain  5*985  grammes, 
corresponding  to  4*15  grammes  of  pure  iron,  which  being 
added  to  0*0431  of  carbon,  make" 4*1 93 1  grammes.  These 
deducted  from  4*5  grammes,  there  remain  0*3069  for  base 

of 
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of  silica.  It  had  produced  0*5875  of  a  gramme  of  silica,  and 
had  ihereForc  taken  up  0-2S06  of  agramme  oF  oxygen.  This 
experiment  differs  by  about  2  percent,  from  the  foregoing  ; 
but  both  have  this  fauh,  that  a  portion  of  carbon  is  lost,  as 
a  component  part  of  the  foetid  oil  wherewith  the  water  was 
impregnated. 

5.  Having  seen  the  impossibility  of  obtaining  a  rigid  re- 
sult by  means  of  solutions  of  iron,  I  undertook  to  incor- 
porate the  base  of  silica  with  copper,  by  means  of  a  similar 
process  of  reduction  with  powder  of  charcoal.  Ihe  sili- 
cated  copper  was  dissolved  in  nitric  acid,  during  which 
there  existed  evident  marks  of  the  presence  of  carbon,  which 
at  first  separated  in  the  form  of  a  brown  powder ;  but 
vanished,  whilst  the  departing  gas,  conducted  through  lime 
water,  deposited  a  portion  of  carbonate  of  lime.  The 
copper  dissolved  to  a  clear  fluid,  which  on  cooling 
thickened  to  a  blue  jelly,  and  left  after  drying  and  wash- 
ing a  gray  siliceous  earth,  amounting  to  5  per  cent,  of 
the  weight  of  the  copper.  Attempting  to  separate  the 
copper  with  so  much  nicety  as  to  produce  a  more  exact  re- 
sult than  the  preceding,  circumstances  occurred  which 
rendered  a  loss  inevitable,  and  thereby  made  this  experi- 
ment still  more  uncertain. 

I  have  not  tried  to  unite- the  base  of  silica  with  silver  by 
fusion  with  carbon,  but  I  have  no  doubt  of  its  success. 
It  will  probably  present  a  more  accurate  result,  although 
the  silver  will  also  yield  a  sensible  quantity  of  carboti 
from  its  solutions  in  nitric  acid*.  As  to  the  determination 
of  the  precise  quantities  of  oxygen  and  base  forming  silica, 
I  consider  this  as  only  of  secondary  importance;  it  is  at  pre- 
sent sufficient,  that  these  experiments  determine  with  a  to- 
lerable certainty  that  silica,  mixed  with  powder  of  charcoal, 
can  be  reduced  in  fusion  with  a  metal,  and  that  its  base, 
when  the  metal  is  dissolved  in  acids,  is,  by  the  absorption 
of  about  an  equal  weight  of  oxygen,  again  converted  into 
silica. 


XXXVJI.  On  the  Lumiriojis  appearance  of  Sea  IVater,    By 
Knight  Spencer,  Esq,. 

To  Mr,  TillocL 
Sir,   JL  he   luminous   appearance  which    the  sea   (when 

•  This  experiment  with  silver  has  since  been  perfortred  by  the  German 
chemists ;  and  the  result,  as  I  have  been  infowiicd,  was  such  as  professor  Ber- 
zeliuo  has  here  anticipated. — Edit, 

agitated) 
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agitated)  occasionally  exhibits,  and  the  desire  satisfactorily 
to  account  for  this  phaenomenon,  have  caused  much  investi- 
gation ;  but  throughout  the  whole  T  do  not  recollect  that 
any  thing  like  the  phsenomena  stated  below  has  been  ob- 
served. 

Believing  dien  the  fact  to  be  new,  I  venture  to  request 
you  will  give  it  a  place  in  your  Magazine;  and  I  indulge 
the  hope  that  it  may  lead  to  a  further  and  profitable  dis- 
cussion of  the  subject. 

On  the  8th  of  August  last,  in  the  evening,  being  at 
Blackpool  on  the  western  coast,  and  observing  the  sea  to 
be  at  times  very  luminous, — I  went  to  the  beach,  in  order 
to  view  it  more  clearly.  And  accidentally  stamping  on  a 
flat  part  where  the  tide  had  flowed,  but  from  which  it  had 
receded  a  few  feet,  it  being  about  half  an  hour  after  high 
water,  I  was  surprised  with  the  appearance  of  some  hun- 
dreds of  sparks  of  light,  which  surrounded  my  foot  in  every 
direction,  to  the  distance  of  about  15  inches,  the  largest 
being  nearest.    The  light,  however,  was  only  instantaneous. 

Struck  with  the  novelty  of  the  appearance,  I  stamped  a 
second  time  on  the  same  spot,  and  produced  a  very  few 
sparks ;  I  afterwards  stamped  repeatedly  on  the  same  spot, 
but  without  producing  any.  I  then  sought  for  a  similar 
flat  spot  on  the  beach  j  anci,  stamping  upon  it,  I  produced 
the  same  appearances  as  in  the  first  case.  I  then  tried  to 
elicit  sparks  by  stamping  on  the  sloping  part  of  the  beach 
which  inclines  to  the  sea,  but  without  success  :  on  tryii^g 
again,  however,  on  the  flat  parts,  the  bame  appearances  in- 
variably occurred. 

Unwilling  that  so  singular  a  fact  should  rest  on  the 
dictum  of  an  individual,  I  requested  L.  Starkie,  esq.  of 
Huniroyd,  in  that  neighbourhood,  to  accompany  me  to  the 
beach;  where  we  repeated  the  experiment  several  times 
with  the  same  success. 

It  seems  therefore  that  the  tide  at  high  water  had  depo- 
sited something  in  these  flat  places;  and  that  the  friction 
of  the  shingles  against  each  other,  produced  by  the  stamp- 
ing, was  the  cause  of  this  matter  emitting  the  luminous 
appearances :  the  tide  had  effectually  left  the  beach,  and 
there  was  not  the  least  appearance  of  puddles  of  water  in 
the  places  acted  upon. 

T  am,  sir. 

Your  obedient  servant, 

Surry  Institution,  KnIGHT  SpENCER. 

Sfrpt.2,  1812. 

XXXVIIL  De- 
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XXXVIIL  Defence  of  Professor  Leslie  against  ike 
Edinburgh  Review, 

To  Mr.  TUloch. 

Sir,  It  appears  from  the  last  Edinburgh  Review,  No.  39, 

pp.  89,  90,  91,)  that  Mr.  Leslie  has  impugned  a  certain 
mode  of  reasoning  used  by  Legendre,  which  on  the  other 
hand  the  reviewer  strenuously  defends  ;  and  those  who 
admire  the  most  what  they  understand  the  least  (a  nume- 
rous class  certainly)  may  perhaps  think  him  in  the  right. 

He  who  denies  that  a  line  can  be  a  function  of  an 
angle  (because,  according  to  him,  an  angle  is  of  the  nature 
of  number,  and  of  no  dimension,)  must  surely  be  ignorant 
of  a  curve  called  the  5pi7*fl/  of  Archimedes,  of  which  it  is 
the  very  nature  that  the  polar  ordinate  is  directly  as  an 
angle.  Perhaps,  however,  this  curve  must  be  classed  with 
impossible  quantities. 

I  confess,  sir,  the  postulate  of  the  reviewer  appears  to 
me  to  be  mere  verbiage,  and  gratuitous  silliness. 

"  The  quantities  A,  B,  C,  are  angles ;  they  are  of  the 
same  nature  with  numbers,  or  mere  expressions  of  ratio, 
and,  according  to  the  language  of  algebra,  are  of  no  di- 
mension." 

The  strange  and  unsupported  assertion  that  angles  are  of 
the  same  nature  with  numl)ers,  can  only  be  accounted  for 
from  his  confounding*  (in  an  inquiry  in  which,  more  than 
in  any  other,  such  things  must  not  be  confounded)  an 
angle,  with  the  cosine  divided  by  the  radius. 

That  an  angle  is  of  no  dimension,  if  it  simply  mean  that 
an  angle  is  not  a  line,  nor  a  plane,  will  hardly  be  disputed  5 
but  then,  on  the  other  hand,  a  line  is  not  an  angle,  nor 
angular  space  of  any  kind ;  so  that  the  argument  applies  a? 
much  on  one  side  as  the  other. 

If  the  assertion  mean  more  than  this,  it  is  not  easy  to 
perceive  its  truth  ;  for,  as  a  line  is  considered  of  one  di- 
mension, wfien  compared  with  a  plane;  so  may  ail  angle 
be  considered  of  one  dimension,  when  compared  with 
"  the  angular  space  subtended  by  a  surface,"  this  having 
two  dimensions.  If,  therefore,  there  are  different  dimen- 
sions of  space,  angular  sj-tacc  has  also  its  different  dimen- 
sions;  and  the  heterogeneity  is  reciprocal.  Nor  can  an 
angle  be  of  the  nature  of  number  any  more  than  a  line; 
there  must  be  an  arbitrary  choice  of  an  unit  in  both  ca.ses. 

«  t       1.               •  ^<'-^- ^       r'  +  i^— c«         ...    ,         „                   .       . 

•  In  the  equation =«  ■  •:  which  he  calls  an  equation  d«- 

^  Tad.              iLak      '                                    ^ 
tweea  C  and  c^  ir^c. 

Leaving 
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Leaving  this  Platonist*,  let  ns  turn  to  Mr.  Leslie's  rea- 
soning, and  consider  how  far  he  is  right,- and  where  he  de* 
viates  from  the  true  line  of  argument. 

This  author  justly  observes,  that  the  same  reasoning 
which  proves  that  there  can  be  no  equation  between  c  and 
j4,  B,  C,  would  equally  prove  that  there  can  be  no  equation 
between  Cand  a^b^c.  Mr  Leslie  might  have  gone  further  ; 
for  we  mav  without  hesitation  admit,  that  the  reasoning  is 
just  in  both  cases  (provided  that  we  keep  to  the  strict 
meaning  of  the  word  equatiu7i),  and  ya  proves  nothi?ig  in 
either. 

For  the  argument  drawn  from  the  heterogent:lty  of  the 
cjuanlities  no  longer  applies,  when  transferred  from  the 
angle  if  self' to  such  functions  as  the  sine,  cosine,  or  arc  to 
a  given  rachusf;  these  are  lines,  and  of  course  capable  of  a 
comparison  with  lines;  whilst  they  can  7ioi  be  compared 
with  the  angles  themselves  of  which  they  are  called  the 
functions.  Hence  appears  the  utter  uselesj-ness  of  Le- 
gendre*s  reasoning.  It  is  true,  sir,  you  have  shown  that 
there  can  be  no  equation  between  c  and  A,  B,  C ;  but  if 
a,  (S,  7,  represent  the  cosines  of  A,  By  C,  to  any  given  line 
(r)  as  radius,  I  do  not  very  clearly  perceive  {from  any 
thing  you  have  delivered)  why  there  might  not  be  such  an 
equation  between  the  five  lines  c,  a,  (5,y,r;  as  would  en- 
tirely overturn  all  you  mean  to  esiabli-^h.     Tliere  might, 

tor  example,   be  the   equation    c=   — ^;    whence    y  = 

— ,  ;  and  the  angle  C  would  not  depend  on  A  And  J5  alone, 
as  you  think  you  have  demonstrated. 

Sept.  14,  1812.  X.  Y. 

P.S. — I  must  state  that  I  have  never  seen  Mr.  Leslie's 
Geometry,  and  know  nothing  more  of  his  argument  than 
is  to  be  gathered  from  the  Edinburgh  Review. 

XXXIX.  0?i  some  Combinations  of  Platina,  By  Edmund 
Davy,  Esq.,  of  the  Royal  Institution,  Communicated 
ly  the  Author, 

INTRODUCTION. 

jL  he  properties  which  characterize  platina,  and  to  which 
it  owes  its  value,  offer  many  difficulties  to  the   complete 

*  Vide  Edinburgh  Review,  October  1809,  p.  4. 

•f-  Let  it  be  particularly  observed,  that  1  am  here  speaking  g-eometrically, 
and  do  not  mean  the  sine,  .^  c  to  the  radius  one:  this  is  a  number,  and  sup- 
poses a  previous  choice  of  some  line  for  unit, 

Vol.40.  No.  173.  5ep^  1812.  O  develop- 
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development  of  its  combinations.  Hence  its  chemical 
history  is  perhaps  less  known  and  more  limited  than  that 
of  any  other  niLial.  In  the  Philosophical  A  agazine  for 
July,  I  have  described  some  combinations  of  platina  with 
sulphur  and  phosphorus;  in  the  present  communication, 
I  shall  enter  into  some  details  relative  to  some  other  com- 
pounds of  this  metal.  I  shall  also  venture,  on  the  authority 
of  experiments,  to  controvert  some  statements  respecting  the 
oxides  and  salts  of  platina.  I  have  to  regret  that  other 
engagements  will  not  allow  me  leisure  to  complete  the  pre- 
sent, together  with  other  investigations  I  had  begun  ;  but 
I  shall  rather  choose  to  bring  them  occasionally  forward  in 
an  imperfect  state,  than  to  withhold  them  entirely,  in  the 
anticipation  of  a  period  which  perhaps  may  never  arrive. 

1.  Of  the  Hydrosvlphuret  of  Platina. 

The  compounds  obtained  by  the  agency- of  sulphuretted 
hydrogen  gas  on  acid  solutions  of  the  metals  are  but  im- 
perfect y  known,  they  have  not  yet  been  examined  with 
precision  ;  hence,  as  might  be  expected,  there  exists  among 
Chemists  a  diversity  of  opinion  concerning  their  constitu- 
tion. A  minute  investigation  of  thi^  class  of  bodies  would 
serve  to  elucidate  many  chemical  phaenomena  relating  to  the 
metals,  and,  there  is  every  reason  to  believe,  would  furnish 
novel  and  interesting  results.  It  is  not  my  intention  to 
enter  into  any  details  relative  to  the  nature  of  these  bodies 
in  general,  but  simply  to  confine  mysetf  to  the  consideration 
of  the  hydrosulphuret  of  platina. 

This  substance  may  be  obtained,  by  treating  a  solution 
of  platina  with  water  impregnated  with  sulphuretted  hy- 
drogen gas;  or  by  j)assing  a  current  of  gas  through  the 
solution.  After  the  gas  has  been  passed  for  a  short  time 
through  the  solution,  the  surface  is  covered  with  a  thin 
coating  of  a  dark  iron  gray  colour,  having  the  metallic 
lustre;  a  quantity  of  it  is  also  deposited  at  the  bottom  of 
the  vessel.  As  it  readily  undergoes  chemical  change  in 
the  atmosphere  ;  when  it  is  wanted  for  accurate  experi- 
ments, the  best  mode  of  procuring  it  seems  to  be  that  I 
adopted,  which  will  presently  be  mentioned. 

The  hydrosulphuret  of  platina  has  been  partially  known 
for  some  time  ;  but  it  has  not  i  believe  been  described,  nor 
its  composition  determined.  I  do  not  think  it  has  been  at 
•  all  examined  in  a  slate  of  purity.  It  has  been  considered 
by  some  chemists  as  metallic  platina;  and  Dr.  Thomson  in 
his  System  of  Chemistry  states  it  as  a  distinguishing  cha- 
racter of  platina,  that  it  is  precipitated  by  sulphuretted  hy- 
drogen 
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drogen  in  the  metallic  state.  M.  Proust  considered  it  as  a 
sulphuret,  and  first  noticed  a  singular  property  it  has  of 
forming  sulphuric  acid  whilst  drying  in  the  atmosphere*. 
This  fact  has  since  been  observed  by  Professor  Berzelius  of 
Stockholm,  as  he  lately  informed  nie.  In  operating  on 
this  substance,  I  soon  had  occasion  to  verify  the  preceding 
observation  of  those  able  chemists  ;  for  in  cases  when  it 
was  dried  on  paper,  at  the  moderate  heat  of  a  sand-bath, 
the  paper  was  burnt  by  the  acid  and  entirely  destroyed. 
When  it  was  dried  at  the  common  temperature  of  the  at- 
mosphere, a  quantity  of  acid  was  also  formed.  It  may  not 
be  improper  briefly  to  describe  this  substance  after  it  has 
been  dried  at  a  gentle  heat  in  the  air,  and  when  of  course 
it  has  undergone  partial  decomposition. 

Its  colour  is  black  ;  it  is  in  small  pieces,  the  particles  of 
which  are  loosely  coherent.  It  is  destitute  of  lustre.  It 
marks  the  fingers  or  paper,  but  the  lustre  is  much  inferior 
to  that  of  plumbago.  It  has  a  strong  acid  taste.  It  is  de- 
stitute of  smell.  When  heated  just  below  redness  on  a 
thin  slip  of  platina,  it  deflagrates,  emitting  red  sparks,  and 
is  partially  decomposed  ;  by  exposing  it  to  a  red  heat  for 
some  minutes,  sulphureous  fumes  are  copiously  emitted, 
and  the  platina  remains  in  a  state  of  purity.  It  appears  to 
be  unaffected  by  boiling  muriatic  or  sulphuric  acid.  It  is 
soluble  with  some  little  difficulty  in  boiling  nitro-muriatic 
acid.  It  is  rapidly  decomposed,  with  vivid  ignition,  when 
heated  with  oxy muriate  of  potash.  When  it  is  htatcd  in 
close  vessels  over  mercury,  the  products  are  water,  sul- 
phureous acid  gas,  a  minute  quantity  of  sulphur,  and  a 
substance  analogous  in  its  physical  and  chemical  properties 
to  the  suhsulphuret  of  platina  which  I  have  already  de- 
scribed. I  shall  state  one  experim.ent  which  seems  to 
prove  this  fact.  Some  hydro-sulphuret  which  had  been 
drying  for  some  days  on  a  sand-bath  in  a  platina  crucible, 
was  heated  to  redness  in  a  retort  over  mercury  :  during-the 
process  it  became  partially  ignited :  the  products  were  si- 
milar to  those  above  mentioned  :  ten  grains  of  the  residual 
substance  were  decomposed  at  a  red  heat  in  a  platina  cru- 
cible, and  furnished  8*5  grains  of  pure  platina.  This  gives 
its  compsition  85  platina, 
15  sulphur, 

100; 
and  if  allowance  be  made  for  a  minutequantity  of  sulphur 

*  Annates  de  ChJynie,  tome  xlii.  p.  180. 

O  2  expelled 
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expelled   at  the   moment  of  ignition,  it  almost  precisely 
agrees  with  the  subsulphuret. 

As  the  hydrosulphuret  absorbed  oxygen,  became  acid, 
and  attracted  water  when  dried  in  the  atmosphere ;  it  is 
evident  that  in  such  a  state  it  could  only  furnish  variable 
results,  depending  entirely  on  the  circumstances  to  which 
it  had  been  previously  exposed.  To  obviate  these  diffi- 
culties, it  was  necessary  to  have  recourse  to  some  mode  of 
obtaining  it,  by  which  the  agency  of  the  atmosphere  would 
be  excluded.  As  I  knew  no  practicable  method  of  sepa- 
rating the  acid  from  the  hydrosulphuret  and  edulcorating 
it  with  distilled  water,  out  of  the  contact  of  the  air,  it  be- 
came necessary  to  determine  with  some  degree  of  precision 
the  agency  of  air  and  water  on  it.  With  these  views,  I 
exposed  a  surface  of  recently  made  hydrosulphuret  of  pla- 
tina  (which  had  been  well  washed  with  distilled  water, 
and  hastily  dried  with  bibulous  paper,)  on  a  platina  cover, 
to  a  known  quantity  of  oxygen  gas ;  after  £0  hours  the 
gas  was  scarcely  diminished,  and  after  about  10  days  only 
1-jSg.ths  of  a  cubical  inch  were  absorbed. 

Some  of  the  above  hydrosulphuret  was  also  put  into  a 
bottle  tilled  with  distilled  water;  the  water  was  occasionally 
examined,  but  after  some  days  no  sensible  quantity  of  sul- 
phuric acid  had  been  formed. 

These  experiments  seemed  to  prove  that  this  substance 
might  be  washed  in  contact  with  th»i  atmosphere,  without 
undergoing  any  perceptible  chanoe  in  its  constitution. 
I  shall  now  state  the  mr)de  I  adopted  to  procure  it.  Into 
a  retort  of  about  the  capacity  of  40  cubical  inches,  an 
aqueous  solution  of  muriate  of  platina  was  introduced;  it 
wa?  exhausted  ot  air,  and  filled  with  sulphuretted  hydrogen 
gas  ;  a  considerable  absorption  instantly  took  place,  which 
was  much  increased  by  agitation  ;  fresh  portions  of  gas 
were  occasionally  admitted,  and  the  process  was  continued 
until  the  fluid  became  nearly  colourless.  By  this  means 
all  the  platina  may  after  some  time  be  separated  from  the 
solution.  The  hydrosulphuret  precipitated  was  of  a  uni- 
form black  or  very  dark  brown  colour,  and  exhibited  in 
some  places,  especially  the  film  on  the  surface,  the  metallic 
lustre.  It  was  now  put  on  a  filter,  and  washed  with  di- 
stilled water  till  this  fluid  was  tasteless,  imd  did  not  aff"ect 
Jimius  paper;  care  being  taken  to  keep  it  during  this  time 
always  covered  \\\  \i  water.  Whilst  it  was  yet  quite  moist 
and  the, water  still  oozing  through  in  drops,  it  was  hastily 
put  into  a  tubulalcd  retort,  to  lA'hich  a  stop-cock  had  been 

previously 
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previously  attached  ;  the  retort  was  exhausted  twice,  and 
tilled  with  hydrogen  or  carbonic  acid  gas.  It  was  exposed 
to  the  heat  of  a  sand-hath,  and  the  stop-cock  opened  under 
water.  After  some  time  the  vapour  of  the  water  expelled 
the  gas  in  the  retort;  when  this  was  effected,  the  stop-cock 
vi^as  closed,  and  the  neck  of  the  retort  kept  cold  by  wet 
cloths.  When  the  hydrosulphuret  had  been  thus  heated 
in  a  partial  vacuum  for  about  io  hours,  it  appeared  to  be 
quite  dry,  and  no  indications  of  moisture  could  be  per- 
ceived in  the  bulb  of  the  retort.  When  cold  it  was  slowly 
opened  over  hydrogen  gas.  In  one  experiment  in  which 
the  retort  had  been  previously  filled  with  hydrogen  gas, 
nearly  a  half  of  a  cubical  inch  of  water  was  obtained,  which 
had  the  smell  of  sulphuretted  hydrogen  gas,  and  produced  a 
dark-coloured  precipitate  with  nitrate  of  lead.  I  intended 
to  have  examined  this  water  more  minutely,  but  was  pre- 
vented by  an  accident.  It  seems  probable  that  it  was 
merely  impregnated  with  a  little  sulphuretted  hydrogen 
gas,  expelled  by  the  agency  of  heat.  In  another  instance 
when  the  hydrosulphuret  was  procured,  the  retort  being 
previously  filled  with  carbonic  acid  gas,  the  water  that  came 
over  did  not  contain  any  sulphuretted  hydrogen  gas.  I 
cannot  with  certainty  state  the  greatest  temperature  to 
which  the  hydrosulphuret  had  been  exposed  in  these  ex- 
periments; it  was  necessarily  variable  :  but  from  some  trials 
1  made  with  the  thermometer,  I  have  reason  to  think  it 
could  scarcely  at  any  time  have  exceeded  the  boiling  point 
cf  water.  A  well  stoppered  bottle  was  filled  with  the  dry 
hydrosulphuret^  and  it  was  immediately  examined. 

Phybical  and  Chemical  Properties, 

Its  colour  was  dark  brown.  It  was  in  small  flat  lumps, 
which  were  readily  reduced  to  powder.  Its  external  sur- 
face exhibited  a  feeble  lustre,  which  was  no  longer  apparent 
when  pulverized.  Its  lustre  was  scarcely  inferior  to  plum- 
bago when  it  was  rubbed  on  the  fingers  or  paper.  It  had 
no  smell.  It  was  insipid  when  first  brought  in  contact 
with  the  tongue ;  but  as  it  became  divided  in  the  mouth,  a 
tolerably  strong  saline  taste  was  perceived.  It  scarcely 
affected  Htmus  paper.  When  it  was  put  into  water,  a 
slight  crackling  noise  was  produced,  and  small  bubbles  of 
gas  were  disengaged.  32  grains  of  hydrosulphuret  afforded 
in  this  way  -J^5_  q^  a  cubical  inch  of  gas,  which  diminished 
considerably  with  nitrous  gas,  and  did  not  burn  or  explode 
with  a  taper.  1  expected  to  have  found  this  gas  hydrqgen, 
0  3  and 
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and  the  effect  lo   be  connected  with  the  production  of  sul- 
phuric acid.     I  was  surprised  to  find  that  it  exhibited  the 
properties  of  oxygen.     I  cannot  account  for  this  phaeno- 
menon  ;  it   can   scarcely  be  owing  to  the  absorption   of 
common  air,   the  vokime  of  gas   being  about   eight  times 
greater  than    that   of  the   hvdrosulphuret.      When   small 
lumps  of  It  are  introduced  into  nitric  acid,  a  slight  detonat- 
ing noise  is  produced,  and  the  substance  instantly  falls  to 
pieces.    These  effects  are  connected  with  the  decomposition 
of  the  nitric  acid  and  the  formation  of  sulphuric  acid,  and 
are  much  increased,  wiih  the  rapid  disengagement  of  nitrous 
gas,  on  the  application  of  a  gentle  heat.  "When  a  little  of 
the  hydrosulphuret  is  put  into  concentrated  sulphuric  acid, 
gas  is  disengaged  from  it  :  on  heating  it,  a  hissing  noise  is 
produced,  and  gas  copiously  evolved;   but  it  seems  to  be 
quite  insoluble  in  this  acid.     Muriatic,    phosphoric,   and 
acetic  acids  occasion  a  disengagement  of  gas  from  the  hy- 
drosulphuret;  but  the  action  of  these  acids  on  it  is  very 
limited,  and  attended  by  no  other  effect  worthy  of  notice.  I 
have  not  examined  the  gas  evolved  by  the  agency  of  these 
acids  on  the  hydrosulphuret.  The  quantities  on  which  I  have 
operated  have  been  too  small  for  this  purpose.  When  it  is  in- 
troduced into  a  strong  solution  of  pure  potash  or  ammonia, 
a  hissing  noise  is  produced;  but  there  is  apparently  no  fur- 
ther effect.  When  it  is  exposed  to  the  atmosphere,  it  absorbs 
oxygen,  and  sulphuric  acid  is  formed.     Five  grains  of  it  ex- 
posed in  small  lumps  for  four  days  gained  more  than  i^ths 
of  a  grain  in  weight,  and  this  increase  was  in  a  gradually  di- 
minishing ratio,  in  proportion  to  the  time.  It  then  furnished, 
by  its  decomposition  in  close  vessels,  sulphureous  acid  gas, 
water,  and  sulphuret  of  platina.     When  the  hydrosulphuret 
is  heated  in  nitrous  gas,  it  becomes  an  ignited  mass;  when 
oxygen  gas  and   moisture  are  present,  a  white  crystallized 
substance  appears  to  be  formed,  which   furnishes  nitrous 
gas  and  sulphuric  acid  by  the  agency  of  water.     I  have  not 
minutely    examined  these    results.       Nitrous  acid   vapour 
acts  spontaneously  on  the  hydrosulphuret,  occasions  a  hiss- 
ing noise,  and   the  formation   of  sulphuric  acid.    When 
the  hydrosulphuret  is    heated  to   redness   in  close   vessels 
over  mercury,  the  products  are  sulphuretted  hydrogen  gas, 
with  a  little  sulphureous  acid  gas,  water,  sulphur,  and  sul- 
phuret of  platina.  When  it  is  introduced  into  chlorine  gas, 
an  immediate  action   is  produced,  and  copious  while  fumes 
are  evolved  ;  these  efl^ects  are  much  increased  by  the  agency 
of  heat,  and  a  substance  of  a  brown  and  blackish  colour  is 
obtained  which  gives  off  gas,  and  is  for  the  most  part  solu- 
ble 
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hie  in  water.     It  appears  to  be  a  miiriat  of  platina  with  a 
little  undecompounded  hydrosulphuret. 

All  these  experiments  were  performed  on  minute  por- 
tions of  the  hydrosulphuret  :  it  would  be  very  desirable  to 
repeat  them  on  larger  quantities. 

From  the  foregoing  statements,  it  is  evident  that  the 
substance  obtained  by  the  agency  of  sulphuretted  hydro- 
gen gas  on  a  solution  of  platina  is  not  a  true  sulphuret  of 
this  metal.  On  a  comparison  of  their  chemical  properties, 
it  will  appear  that  they  are  decidedly  different.  Nor  can 
it  be,  it  would  seem,  a  compound  of  sulphuretted  hydro- 
gen gas  with  oxide  of  platina,  for  in  this  case  no  sul- 
phuretted hydrogen  gas  would  be  furnished  by  its  djecom- 
position  in  close  vessels;  water  and  sulphureous  acid  gas 
would  be  the  only  results.  Now  in  the  actual  products 
water  and  sulphureous  acid  gas  are  found,  but  in  such 
small  quantities,  especially  the  latter,  that  oxygen  and  wa- 
ter can  only  be  considered  as  accidental,  and  not  at  all 
essential  to  the  constitution  of  the  hydrosulphuret.  They 
may  fairly  be  presumed  to  originate  from  other  sources. 
The  hydrosulphuret  was  dried  at  a  temperature  scarcely 
exceeding  that  of  boiling  water,  and  there  can  be  no  diffi- 
culty in  admitting  that  it  still  contained  water.  As  it  ab- 
sorbed oxygen  by  exposure  to  air,  and  as  in  the  course  of 
the  experiments  it  must  necessarily  have  been  exposed  for  a 
short  time  to  this  agency,  the  production  of  a  small  quan- 
tity of  sulphureous  acid  gas  is  easily  accounted  for. 

The  actual  results  seem  to  prove  that  this  substance  is 
composed  of  sulphuret  of  platina  and  sulphuretted  hydro- 
gen, or  of  platina,  sulphur,  and  hydrogen;  and  the  facts 
seem  to  admit  of  an  easy  solution  on  this  idea.  The  sul- 
phuretted hydrogen  may  be  presumed  to  be  in  a  loose  state 
of  combination  with  the  sulphuret.  Hence,  by  exposure 
to  the  atmosphere,  oxygen  is  absorbed,  sulphuric  acid  and 
water  are  formed,  and  a  sulphuret  of  platina  remains  which 
is  not  affected  by  the  air.  The  sulphuric  acid  formed  by  ex- 
posing the  hydrosulphuret  to  the  heat  of  a  sand-bath  for 
several  days  is  quite  colourless  with  water ;  the  effect  seems 
to  be  wholly  unconnected  with  the  solution  of  any  of  the 
platina.  I  have  not  yet  ascertained  the  precise  limits  of 
the  decomposition  of  the  hydrosulphuret  by  the  agency  of 
the  air  ;  but  it  seems  highly  probable  that  it  will  be  found 
to  be  only  in  proportion  to  the  quantity  of  sulphuretted 
hydrogen  it  contains.  The  sulphurets  of  platina  undergo 
no  apparent  changes  by  being  exposed  to  the  attnosphere, 
at  least,  for  several  days. 

O  4  Analysis. 
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Analys'is. 

The  method  I  employed  to  ascertain  the  component  parts 
of  this  substance  was  of  the  simplest  kind,  but  I  know  of 
no  mode  which  offers  more  correct  results.  It  is  founded 
on  a  property,  which,  in  the  class  of  metallic  hydrosul- 
phurets,  I  believe,  almost  exclusively  belongs  to  those  of 
platina  and  gold;  namely,  that  of  being  decompounded  by 
the  agency  of  heat  and  air,  the  metal  alone  remaining  in  a 
state  of  purity.  I  made  many  experiments  on  the  hvdrosul- 
phuret  of  platina  before  I  obtained  anv  satisfactory  results. 
Those  which  nearly  agree,  and  which  seem  to  afford  evi- 
dences of  its  constitution,  I  shall  immediately  relate. 

Experiment  1.  Ten  grains  of  hydrosulphuret  of  platina 
were  heated  in  a  small  retort  over  mercurv,  gas  was  soon 
disengaged,  and  a  little  limpid  fluid  condensed  in  the  neck 
of  the  retort;  the  heat  was  continued  for  several  minutes, 
and  when  the  retort  had  acquired  a  dull  red,  the  substance 
became  partially  ignited*,  a  copious  evolution  of  gas  im- 
mediately ensued,  and  a  little  yellow  sublimate  was  depo- 
sited. When  the  gas  ceased  to  come  over,  and  no  further 
change  could  be  produced  bv  the  utmost  heat  of  a  spirit- 
lamp,  the  retort  was  suffered  to  cool,  and  the  results  were 
carefully  examined.  The  gas  obtained,  allowance  being 
made  for  the  common  air,  and  corrections  for  temperature 
and  pressure,  amounted  to  1*23  of  a  cubical  inch,  and  was 
almost  entirely  sulphuretted  hydrogen  gas,  with  a  minute 
quantity  of  sulphureous  acid  gas.  On  agitation  it  was  ab- 
sorbed by  water,  and  instantly  produced  a  dark-coloured 
precipitate  with  a  solution  of  the  nitrates  of  lead  and  silver. 
It  had  the  precise  odour  of  sulphuretted  hydrogen  gas,  and 
inflamed  with  a  lighted  taper  in  contact  with  the  atmo- 
sphere, depositing  sulphur  on  the  sides  of  the  tube.  The 
limpid  fluid  was  water  impregnated  with  sulphuretted  hy- 
drogen, and  produced  si iriilar  effects  on  metallic  solutions  as 
those  above  slated.  The  yellow  sublimate  was  a  slight 
film  of  sulphur,  and  weighed  about  j*oths  of  a  grain.  This 
estimate  of  the  sulphur  must  be  considered  merely  as  an 
approximation,  as  it  was  in  a  moist  state.  The  precise 
quantity  of  water  and  sulphur  thus  oi)tained  could  not  be 
determined  with  precision ;  but  they  could  scarcely  together 
have  exceeded  a  grain  in  u eight.  The  fixed  substance  at 
the  bottom  of  the  retort  weighed  S3  grains,  and  in  its  phy- 

*  This  phaenomenon  of  the  production  of  fire,  acconipam'ed  by  the  se- 
paration of  one  of  the  constituent  parts  of  tlie  hydrosulphuret,  appears  to 
be  perfectly  analogous  lo  that  observed  by  Sir  H.  Davy  in  the  decomposi- 
ti»n  of  euchloriue  jjas  at  an  elevated  temperature. 

sical 
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sical  characters  strictly  resembled  the  supersulphuret  of 
platina.  From  the  experiments  I  have  made  on  it,  which 
will  hereafter  be  noticed,  it  appears  to  be  a  true  sulphuret 
of  platina  containing  22  per  cent,  of  sulphur. 

Experiment  2. — Ten  grains  of  the  same  hydrosulphuret, 
heated  as  in  the  above  experiment,  furnished  similar  results; 
the  quantity  of  gas  was  precisely  the  same.  The  sulphuret 
obtained  weighed  8*25  grains. 

Experiment  3. — Twelve  grains  of  hydrosulphuret,  which 
in  drying  had  been  exposed  to  a  higher  temperature  than 
that  used  in  the  preceding  experiments,  afforded  simihr 
products  ;  but  the  sulphuretted  hydrogen  gas  was  less  in 
quantity,  it  did  not  amount  to  a  half  of  a  cubical  inch.  This 
deficiency  must  be  referred  to  the  increased  temperature,  by 
which  the  gas  was  expelled  and  found  in  the  water,  as  has 
been  before  noticed.  The  proportion  of  sulphureous  acid 
gas  was  small,  but  the  odour  of  it  was  more  perceptible; 
there  was  also  less  water  and  more  sulphur  than  in  the  ex- 
periments detailed.  The  quantity  of  sulphuret  of  platina 
obtained  amounted  to  9'85  grains,  which,  on  being  decom- 
pounded at  a  red  heat  in  a  platina  crucible,  afforded  results 
varying  but   little  from  those  previously  procured. 

From  these  experiments  we  shall  probably  gain  near  ap- 
proximations to  the  true  composition  of  the  hydrosulphuret 
of  platina.  They  all  closely  agree  as  to  the  quantity  of 
sulphur  and  platina,  but  differ  as  to  the  proportion  of  gas 
obtained  ;  which  has  been  accounted  for.  Of  the  three  ex- 
periments above  detailed,  the  first  two  appear  to  me  to  be 
most  worthy  of  confidence.  As  the  hydrosulphuret  had  in 
the  first  experiment  been  least  exposed  to  the  agency  of 
the  atmosphere,  and  consequently  would  furnish  more  cor- 
rect results,  I  shall  venture  to  make  its  data  the  basis  for 
determining  the  proportions  of  its  constituent  parts.  From 
this  experiment  the  following  results  are  derived  : 

f  Sulphuretted   hydrogen    1-25        grains.")   ^   f      grains. 

c   I  cub.  inch =0  436  |    ^  |  —  4-56 

!  Sulphuret  of  platina 8'300  !  8  v  —8300 

Sulphur , 0-400  (  7    I  —  4-00 

^   I  Water  impregnated  with  sul-  I  "^ 

L  phuretted  hydrogen 0-844J    ^^  L—   8*44 

I  have  estimated  the  weight  of  100  cubical  inches  of  sul- 
phuretted hydrogen  gas  at  36*5  grains.  It  is  derived  from 
Sir  H.  Davy's  statements,  who  says  that  100  cubical  inches 
weigh  between  36  and  37  grains. 

The  sulphuret  of  platina  contained  22  per  cent,  of  sul- 
phur ;  consequently  the  above  83  grains  consisted  of  64*74 

plaiina 
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platina  +  18*26  sulphur.  I  found  that  a  cubical  inch  of  di-* 
stilled  water,  the  barometer  being  at  30**,  and  thermometer 
at  60%  absorbed  three  cubical  inches  of  sulphuretted  hy- 
drogen ;  hence  the  ei^ht  grains  would  absorb  about  0\S4 
of  a  grain;  which  added  to  the  4*56  grains  =4*9  grains. 
Hence,  100  grains  of  hydrosulphuret  of  platina  afforded 

Platina 6474 

Sulphur 18-26+ 4  =  22-2a 

Sulphuretted  hydrogen  gas  about     3-00 
Water » 800 


100  00 

The  most  probable  idea  of  its  constitution  is  perhaps 
that  it  is  compounded  of  the  supersulphuret  of  platina  and 
sulphuretted  hydrogen*,  and  the  results  appear  to  agree  very 
nearly  with  this  supposition.  According  to  my  experi- 
ments in  the  Philosophical  Magazine  for  July,  the  super- 
sulphuret of  platina  contains  28  percent,  of  sulphur.  Now 
100  grains  of  the  hydrosulphuret  appear  to  contain  64'74 
grains  of  metallic  platina,  which  would  require  23*24  grains 
of  sulphur  to  be  converted  into  the  super-sulphuret.  The 
actual  quantity  obtained,  amounts  to  about  22*26  grains. 
These  coincidences  were  rather  unexpected,  and  are  much 
greater  than  could  have  been  anticipated  in  experiments  of 
this  kind. 

In  the  course  of  my  experiments  on  the  hydrosulphuret 
of  platina,  I  had  occasion  several  times  to  observe  a  brown 
precipitate  produced  in  a  solution  of  platina  by  sulphuretted 
hydrogen  in  particular  circumstances,  especially  when  it 
was  made  over  mercury,  by  letting  up  a  solution  of  pla- 
tina into  a  jar  of  the  gas.  I  made  some  unsuccessful 
attempts  to  examine  this  substance,  thinking  its  consti- 
tution might  be  different  from  the  hydrosulphuret  I  have 
described.  I  found  it  rapidly  changed  colour  in  con- 
tact with  air,  and  became  black :  probably  its  composition 
may  be  determined  by .  comparative  experiments  on  the 
quantity  of  gas  necessary  to  produce  it.  Should  the  results 
I  have  obtained  be  confirmed  by  future  experiments,  wc 
shall  probably  become  acquainted  with  a  new  class  of  com- 
pounds of  which  nothing  is  at  present  known,   consisting 

*  Since  my  paper  went  to  press,  I  made  the  following  experiment,  which, 
if  it  does  not  confirm  the  above  idea,  g^ves  it  a  still  higher  degree  of  proba- 
bility. A  cubical  inch  of  an  aqueous  solution  of  platina,  exposed  for  about 
two  days  in  a  receiver  of  sulphuretted  hydrogen  gas  over  mercury,  absorbed 
more  than  ten  cubical  inches  of  the  gas.  I  found  that  a  cubical  mch  of  the 
same  solution  of  platina  required  about  eight  cubical  inches  of  hydrogen  to 
reduce  the  platina  to  the  metallic  state. 

of 
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of  the  metallic  sulphurets  in  union  with  sulphuretted  hy- 
drogen. This  novel  field  of  inquiry  has  hitherto  been  neg- 
lected ;  but  it  cannot  be  unworthy  the  attention  of  chemists, 
and  it  promises  to  lead  to  the  explanation  of  many  difficult 
or  obscure  problems  in  chemistry. 

Since  the  publication  of  my  paper  *'0n  the  Combinations 
of    Sulphur  and  Phosphorus   with   Platina,"   I   have  ob- 
served a  slight  inadvertency  I  had  committed,  in  the  use  of 
the  words  super  and  sub.     In  conformity  with  the  language 
of  chemistry,  those  compounds  should  have  been  called  sul- 
phuret   and  super-sulphuret ;  and   phosphoret  and  super* 
phosphoret.     In  prefixing  the  words  super  and  sub  to  the 
common  names^    sulphuret,   phosphoret,   &c.  in  any  in- 
stance, it  seems   evidently  to  be   implied  that  there  arc 
three  distinct  combinations  of  the  kind  ;  and  in  a  relative 
sense,  one  is  said  to  contain  a  deficiency,  the  other  an  ex- 
cess, and  the  third,  an  intermediate  proportion  of  the  in- 
flammable principle.     What  however,  was  at  first  used  by 
accident  and  erroneously,  must  now  be  adopted  from  de- 
sign, in  the  case  of  the  compounds  of  platina  with  sulphur, 
if  the  experiments  detailed  in  the  preceding  pages  are  correct. 
I   have  already   stated   that  the  substance  obtained   by 
heating  the  hydrosulphuret  of  platina  to  redness  in  close 
vessels,  is  analogous  in  its  physical  and  chemical  properties 
to  the  super-sulphuret  of  platina.     Thus  its  particles  are 
loosely  coherent,  it  is  tasteless,  it  gives  lustre  to  the  fingers 
or  paper  like  black-lead.     It  is  unaffected  by  air  and  water, 
is  insoluble  in  the  mineral  acids,  and  is  decompounded  by 
the  agency  of  heat  and  air,    with  similar   phsenomena  to 
the  super-sulphuret.     It  differs  however  in  some  respects 
from  this  substance.     Thus  its  colour  is  blueish  black,  and 
the  proportion  of  sulphur  it  contains,  does  not  exceed  22 
per  cent. 

In  two  experiments  in  which  five  grains  of  this  substance 
were  decomposed  at  a  red  heat  in  a  platina  crucible,  3*9 
grains  of  platina  were  obtained. 
And  5:3-9::  100  :  78. 

In  a  third  experiment,  nine  grains  of  it  afforded  rather 
more  than  seven  grains  of  platina.     Hence  it  may  be  pre- 
sumed that  100  grains  of  this  substance  contain 
Platina     78 
Sulphur  22 

100 
From   a  comparison   of  my  former  experimenU  with' 

these. 
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these,  it  seems  that  there  are  three  distinct  combinations  of 
platina  with  sulphur.  The  sub-sulphuret  appears  to  con- 
tain one  proportion  of  sulphur,  the  super-sulj:huret  two 
proportions,  and  the  sulphuret  one  proportion  and  a  half. 
The  results  which  would  be  furnished  from  calculations  of 
this  kind,  do  not  differ  materially  from  those  actually  ob- 
tained. 

The  quantity  of  sulphur  which  combines  with  100  grains 
ef  plalina  in  these  several  compounds  I  have  here  annexed. 

Grs.  of  Platina.     Sulphur. 

r  1 9'04 ^  Sub-sulphuret  * 
100  <  28-21   vSulphurct 

(^38 -80 J  Super-sulphuret. 

[To  be  continued.] 


XL.  Description  of  a  Machine  for  pumping  IVater  used 
in  the  East.  By  M.  ChastellaNj^w/Aw  o/"  Travels 
hi  theMorcAf." 

JL  HE  art  of  irrigation  ought  to  be  better  understood  in 
countries  which  are  subject  to  drought,  than  in  those  where 
abundant  and  periodical  rains  seem  to  render  irrigation  less 
necessary:  there  are  circumstances  nevertheless  under 
which  it  is  desirable,  even  in  European  countries,  to  procure 
an  abundant  and  judicious  distribution  of  water :  and  the 
expense  of  a  machine  with  the  necessary  reservoir  for  this 
purpose  will  be  speedily  recompensed. 

Watering  by  hand-engines  is  frequently  disadvantageous, 
and  always  tedious,  if  the  gardener  has  a  large  piece  of 
ground  to  manage,  he  must  necessarily  water  it  during  the 
heat  of  the  day,  for  he  cannot  have  sufficient  lime  before 
Bunrise  or  aficr  sunset.  Besides,  the  water  which  he 
employs  for  this  purpose  being  newly  drawn  from  a 
well,  or  having  been  contained  in  deep  reservoirs,  it 
cannot  get  rid  of  its  too  great  .coolness,  or  of  that  crudity, 
which  are  so  injurious  to  plants ;  whereas  the  same  water 
containet3  in  larg,e  reservoirs  and  in  uncovered  canals  for 
irrigation,  soon  acquires  the  temperature  of  the  atmosphere, 
and  the  properties  of  rain  water.     The  way  in  which  the 

*  I  am  aware  that  the  nomeiKlaturc  here  adopted  is  defective,  and  f<)und?4 
on  an  erroneous  principle;  that  tiicre  is  an  excess,  a  deficiency,  a  neutral  point 
in  these  coinbinations  It  gives  no  information  concerning  the  proportion* 
of  the  constituents  of  the  coinpounds.  Professor  Berzehus,  I  believe, intends 
ihortly  to  publish  some  Observations  on  the  Chemical  Nomenclature,  ia 
which  these  Jtficiencies,  I  have  no  doubt,  will  be  happily  supplied. 

t  Bit.  Fhys.  Eton.     Dec.  181  J. 

water 
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water  is  distributed  in   the  kitchen  gardens  of  Constanti- 
nople, coiTjpletely  secures  these  objects. 

The  well  is  generally  dug  in  the  highest  part  of  the 
ground  ;  and  the  reservoir  being  still  higher,  it  is  capable  of 
furnishing  the  water  necessary  for  feeding  the  canals  which 
are  to  distribute  it  through  the  garden.  From  this  reser- 
voir a  canal  is  made,  which  is  afterwards  subdivided  into 
gutters  cut  on  the  edges  of  the  principal  walks:  these 
gutters  are  ay;ain  intersected  at  right  angles  by  others  which 
run  between  the  beds  where  the  various  plants  grow. 

In  working  these  beds,  care  is  taken  lo  throw  up  a  little 
earth  on  the  edges,  so  as  to  form  a  dyke  several  inches  in 
height,  and  solid  enough  to  resist  the  entrance  of  the  water 
which  is  above  the  beds  in  point  of  level :  when  the  reservoirs, 
the  canals,  and  the  gutters  are  filled  with  water,  the  gar- 
dener with  his  spade  makes  an  opening  in  this  dyke,  or 
rather  removes  a  small  piece  of  stone  or  wood  which  forms 
a  kind  ot  sluice-gate  :  the  water  is  then  precipitated  with 
rapidity  from  the  canal  into  the  bed,  and  flows  over  the 
whole  surface.  If  one  watering  is  sufficient,  he  shuts  up 
the  sluice  and  passes  on  to  the  next  bed,  and  so  on,  until 
he  vi'aiers  the  whole  garden,  varying  the  irrigation  accord- 
ing to  the  nature  of  the  plants.  The  same  process  is  ap- 
plicable to  fruit-trees  also. 

It  will  not  be  foreign  to  my  purpose,  if  I  here  explain 
the  method  of  forming  the  large  reservoirs  just  mentioned. 
Their  construction  is  simple  and  oeconomical.  It  consists 
of  planks  dove-tailed  together,  and  fastened  at  the  angles 
by  iron  bands.  This  caisson,  which  may  be  compared  to  the 
tubs  used  for  orana;e  trees,  is  like  them  insulated  from  the 
ground  by  four,  six,  or  eight  feet,  to  prevent  the  wood  from 
rotting  by  being  in  contact  with  the  earth.  The  deals  of 
which  it  IS  composed  are  tarred  on  each  side,  and  some- 
times it  is  lined  with  tarpaulin. 

As  to  the  machine  which  raises  the  water  to  the  height 
of  the  reservoir,  the  mechanism  is  scarcely  more  compli- 
cated than  that  of  a  common  draw-well,  and  indeed  it 
does  not  differ  in  an  essential  degree  except  in  the  form 
and  composition  of  the  buckets,  which  are  in  the  form  of 
funnels  or  conical  bags  made  of  leather,  and  which  empty 
and  fill  themselves  by  turns,  thus  furnishing  abundance  of 
water. 

We  use  in  general  wooden  buckets,  which  discharge  the 
water  into  the  reservoir  by  means  of  a  handle  attached  to 
them,  which  gives  them  a  see-saw  motion.  This  me- 
chanism, so  simple  in  other  respects,  is  attended  with  the 
disadvantage  of  being  soon  worn  out :  the  continual  friction 

and 
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and  agitation  shake  the  buckets  and  even  the  reservoir,  and 
speedily  destroying  both.  The  wooden  buckets  in  com- 
mon use,  being  armed  with  iron  hoops,  have  the  same  dis- 
advantage :  they  are  apt  to  lock  against  each  other  in 
ascending  and  descending ;  and  by  striking  continually 
against  the  sides  of  the  well,  they  derange  them  in  the 
long  run.  By  using  leather  buckets  all  apprehensions  of 
this  kind  will  be  removed  ;  for  the  emptying  and  filling  of 
their  contents  is  performed  in  a  regular  manner,  almost 
without  friction,  and  without  any  kind  of  shaking  ;  and  al- 
though leather  may  appear  less  durable  than  wood,  it  is  in 
fact  more  so  when  it  is  continually  soaked  in  water :  it 
then  becomes  extremely  elastic,  accommodates  itself  to  every 
kind  of  motion,  and  receives  a  blow  from  any  other  body 
without  being  injured. 

It  is  probable  that  the  ancients  made  use  of  leathern 
buckets  for  pumping  up  water.  At  any  rate,  the  origin  of 
the  employment  of  leathern  vessels,  applied  to  the  mechanism 
of  wells,  must  have  been  derived  from  the  primitive  use  of 
that  kind  of  funnel  which  served  formerly,  as  it  now  serves, 
to  carry  liquids. 

In  the  suite  of  the  Turkish  armies  there  are  gene- 
rally a  great  number  of  led  horses,  mules,  or  camels, 
which  have  no  other  business  than  that  of  carrying  water 
from  the  rivers  to  the  field.  The  buckets  in  which  it  is 
conveyed  are  of  a  conical  form,  the  base  being  closed  by  a 
flat  piece  of  wood.  They  are  buckled  on  each  side  of  the 
pummel  of  a  saddle,  and  the  other  extremity,  tied  by  a  cord 
to  prevent  the  water  from  escaping,  is  folded  up,  and  also 
attached  to  the  saddle,  along  the  flanks  of  the  horse,  which 
are  guarded  from  moisture  by  a  leather  covering.  This 
form  of  the  buckets,  while  it  holds* abundance  of  water,  is 
not  troublesome  to  the  horse,  which  may  be  ridden  at  the 
same  time  with  ease.  It  is  only  necessary  to  unbuckle 
them  from  the  saddle  when  they  are  to  be  filled  ;  for,  in 
order  to  distribute  the  water  afterwards,  all  that  is  re- 
quisite is  to  untie  and  lower  the  small  extremity. 

In  order  to  use  these  conical  buckets  to  draw  water  from 
a  well,  a  cistern,  or  even  from  a  river,  the  two  extremities 
are  to  be  kept  open  by  means  of  iron  hoops  to  which  cords 
are  attached. 

In  order  to  pour  water  into  a  reservoir  from  them,  an 
extremely  simple  mechanism  of  the  following  form  is  em- 
ployed. 

Explanation  of  Plates  IV.  and  V. 

A  kind  of  triangle  is  formed  over  the  well,  the  beams  tied 

together 


PhiLMag.VolJL.flA. 


Machine  employ' d  in  the  levant  to  raise  Water. 


^.ToTta-,  jc.  ■! 


Hill  Mihi  Vol  jx.ri :, 


173 


I 


used  in  the  East,  223 

together  at  top,  and  sunk  into  the  earth  at  proper  distances 
below. 

Fig,  1.  presents  the  elevation,  and  fig.  2.  the  section  of 
the  machine. 

At  the  summit  of  the  triangle  is  fixed  a  pulley  a;  lower 
down,  and  nearly  as  high  as  the  reservoir  h,  there  is  a  pulley 
or  wheel  c  which  turns  upon  pivots.  The  cord  d,  which  is 
attached  to  the  large  aperture  of  the  bucket  e,  passes  into 
the  pulley  a;  another  cord  f,  fixed  to  the  extremity  of  this 
funnel  e,  passes  over  the  wheel  c,  and  both  are  fastened 
to  a  windlass. 

If  we  suppose  the  bucket  e  at  the  bottom  of  the  well, 
it  will  be  filled  with  water; and  when  the  windlass  is  turned 
and  the  cords  are  stretched,  it  begins  to  ascend  ;  the  small 
end  of  the  bucket  e  is  folded  up  ;  in  this  position  the  water 
which  it  contains  cannot  escape,  this  extremity  being  as 
high  as  the  large  aperture.  By  always  drawing  at  once  the 
two  cords  d  and  f,  the  bucket  e  will  preserve  the  same 
position,  until  i^  rises  to  the  edge  of  the  well ;  but  when  it 
arrives  to  the  height  of  the  reservoir,  the  small  extremity- 
passes  above  the  wheel  c,  the  other  ascends  to  the  pulley  a, 
the  bucket  e  is  unfolded,  assumes  the  real  form  of  a  funnel, 
the  office  of  which  it  performs,  and  the  water  finally  escapes 
by  the  lower  aperture,  and  falls  into  the  reservoir  b.  The 
windlass  immediately  goes  round;  the  buckets,  resuming 
its  first  position,  redescends  by  its  proper  weight  to  the 
bottom  of  the  well,  where  it  is  again  filled  :  the  windlass 
turns  round  again,  and  makes  the  hucket  ascend  a  second 
time,  and  so  on.  It  will  be  seen  from  this,  that  in  a  little 
time  the  reservoir  h  is  filled,  and  afterwards  pours  the  water 
by  a  gutter  into  a  lower  basin,  from  which  it  may  be  dis- 
tributed over  the  whole  garden. 

It  ought  to  be  nevertheless  remarked,  that  there  is  some 
time  lost  in  the  return  of  the  windlass ;  but  this  return  may 
be  made  usetul,  hy  placing  the  windlass  across  the  middle 
of  the  well,  but  so  that  the  handle  g  may  come  to  one 
side,  between  two  machines  :  then  we  shall  have  two 
reservoirs  lb;  each  of  the  cords  ff,  attached  to  the 
small  end  of  each  bucket  ee,  after  having  passed  over  the 
pulley  cc,  will  traverse  the  reservoir  hi,  pass  under  another 
parallel  pulley  it,  and  will  return  to  unite  with  each  of  the 
cords  in  the  pulley  aa:  the  four  cords  will  be  fixed  by 
their  extremity  to  the  windlass,  so  that,  by  being  unrolled 
and  developed  successively,  one  of  the  buckets  will  be 
filled  at  the  bottom  of  the  well,  while  the  other  will  empty 
itself  into  the  reservoir. 

To 
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To  convey  a  clearer  idea  of  the  working  of  the  buckets, 
the  two  pulleys  a  a  have  been  separated,  and  the  aperture 
of  the  well  widened;  but  they  may  be  joined  in  a  parallel 
manner  on  one  and  the  same  pin  or  pivot. 

To  conclude  :  This  mechanism  may  be  modified  accord- 
ing to  circumstances.  If  the  v^ellbe  situated  in  low  eround, 
the  reservoir  must  be  raised  to  a  height  sufficient  to  com- 
mand the  whole  garden.  \ 

On  the  banks  of  a  river,  it  will  be  suf^ent  to  drive  two 
piles  into  the  current:  they  will  support  the  extremity  of 
two  horizontal  beams,  the  other  extremity  of  which  will 
rest  on  the  bank.  The  whole  mechanism  will  be  established 
on  these  two  powers,  and  the  reservoir  situated  on  the  banks 
,  will  be  raised  to  the  height  desired,  in  order  that  the  water 
may  be  carried  to  a  distance  by  means  of  wooden  troughs 
or  gutters. 

The  mechanism  exhibited  in  fig.  2.  seems  best  calculated 
to  lessen  manual  labour  in  procuring  a  supply  of  water  by 
the  machine  in  question.  The  windlass  is  a  common  car- 
riage wheel,  furnished  with  a  handle.  But  in  order  to  ob- 
tain a  still  more  certain  and  powerful  result,  we  might  fur- 
nish the  extremity  of  the  roller  i  with  a  wheel  and  pinion 
(fig,  3)  :  this  very  simple  mechanism  would  enable  a  child 
to  work  the  machine. 

As  to  the  disposition  of  the  cords,  pulleys,  and  rollers,  an 
inspection  of  the  platts  will  suffice.  We  would  recom- 
mend, however,  to  place  the  pulley  at  such  a  height,  that 
the  bucket  may  be  perfectly  developed  on  rising  to  the 
height  of  the  reservoir ;  we  ought  to  attach  the  cords  to  the 
two  exiretnities  of  the  roller  which  serves  for  the  windlass, 
and,  if  it  is  possible,  proportion  the  length  of  this  roller  to 
that  of  the  cords  which  it  ought  to  receive ;  for  it  would  be 
desirable  that  they  should  not  make  several  revolutions 
upon  themselves ;  which  nevertheless  can  scarcely  be  avoid- 
ed when  the  well  is  very  deep. 

As  to  the  proportion  of  each  bucket,  and  its  capacity,  it 
must  vary  according  to  the  quantity  of  water  wanted  ;  but 
in  order  to  avoid  the  trouble  of  calculation  to  our  readers, 
we  shall  give  an  approximate  table. 

Every  bucket  represents  a  truncated  cone. 

A  cone  five  feet  in  height,  on  a  base  twenty  inches  in 
diameter,  will  contain  3,56  cubic  feet  of  water,  or  ninepail- 
fuls  and  nine  tenths  *. 

♦  We  have  here  vaUied  the  dimensions  of  a  pail  at  nine  Inches  in  diameter 
by  six  inches  in  height,  and  consequent-y  its  capacity  at  0,3G  of  a  cubic 
foot. 

A  cone 
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A  cone  four  feet  by  sixteen  inches  will  contain  1,84  of 
a  cubic  foot,  or  three  paiUuls  three-tenths. 

We  oucht  to  make  an  abstraction  of  the  loss  of  water  oc- 
casioned by  the  iold  which  the  cone  contracts  in  ascending 
from  the  bottom  of  the  well,  since  it  is  suspended  by  the 
two  extremities  ;  this  loss  may  extend  to  half  a  pailful,  and 
we  have  also  neglected  the  capacity  of  the  truncated  portion 
of  this  cone. 

The  largest  of  ,|hese  buckets  cannot  be  easily  managed 
but  by  means  of  a  windlass  furnished  with  a  hopper  whtel ; 
but  the  smallest  may  be  managed  by  a  simple  windlass  with 
a  handle. 

The  bucket  is  the  most  important  part  of  this  machine, 
and  it  is  even  in  this  that  the  innovation  consists;  for  the 
rest  of  the  mechanism  may  be  varied  ad  infinitum,  and  we 
may  apply  the  same  kind  of  bucket  to  all  the  machines  in 
use  for  drawing  water.  It  will  procure  in  the  same  space 
of  lime,  and  with  the  same  force,  a  volume  of  water  much 
more  considerable ;  and  it  combines  another  great  advan- 
tage, that  of  conveying  the  water  to  any  given  height  by 
means  of  one  or  more  machines  of  this  kind.  For  this 
purpose,  it  is  only  necessary  to  raise  the  reservoir  parallel  to 
the  level  of  the  greatest  height  of  a  sloping  piece  of  ground, 
and  to  cause  the  water  to  flow  from  the  reservoir  into  chan- 
nels formed  by  hollow  trees,  or  simply  by  two  planks 
nailed  at  right  angles,  and  tarred  at  the  joinings. 

Supposing  that  we  only  wish  to  reach  a  perpendicular 
height  of  twelve  feet,  we  shall  elevate  the  first  reservoir  on 
four  posts  to  this  height.  We  may  conceive  that  by  carry- 
ing the  pulley  some  feet  above  the  reservoir,  the  bucket 
will  ascend,  and  will  thus  be  equally  well  emptied  at  this 
height  as  at  the  level  of  the  ground,  although  the  mecha- 
nism necessary  is  placed  below  this  same  reservoir.  We  shall 
even  find  an  advantage  in  this;  for  the  gardener  will  be  pro- 
tected from  the  sun,  and  the  four  posts  may  be  concealed 
by  trellis  work,  to  which  we  may  apply  vines  or  other  creep- 
ing plants  or  flowers,  which  will  give  the  scaffoMing  the 
appearance  of  a  harbour. 

Finally,  the  mechanism  just  described  may  be  applied  to 
the  external  wall  of  a  house  ;  and  if  we  form  a  reservoir  on 
the  roof,  the  water  may  be  conveyed  throughout  the  whole 
of  the  apartments,  and  serve  several  useful  purposes. 
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XLI.  On  the  Substitution  of  the  Oxy muriate  of  Magnesia 
for  that  of  Lime,  in  the  Process  of  Bleaching j  &c.     By 
M.  Donovan. 

To  Mr,  Tilloch. 

Sir,  JL  he  readers  of  your  Magazine  are  already  in  pos^ 
session  of  the  facts  stated  by  Dr.  Ogilby  to  the  Kirwanian 
Society,  relating  to  the  effects  of  oxymuriate  of  lime  in 
bleaching.  I  was  present  at  the  reading  of  the  paper,  and 
with  many  others  examined  the  specimens  of  linen  which 
bad  sutTered  immersion  in  the  solutions  of  muriate  of  lime. 
These  specimens,  as  far  as  I  could  judge,  appeared  to  be 
perfectly  sound  :  the  rest  of  the  members  also  declared 
themselves  satisfied  that  the  linen  had  not  been  perceptibly 
injured. 

Sir  H.  Davy,  in  his  lectures  delivered  in  Dublin  1810, 
observed  that  he  had  sufficient  reason  to  believe  that  mu- 
riate of  lime  does  a  material  injury  to  the  linen  fabric.  In 
the  ''  Elements  of  Chemical  Philosophy,"  SirH.  states  that 
linen  boiled  in  a  strong  solution  of  muriate  of  lime  is  *^  con- 
siderably weakened.'*  Lately,  also,  it  has  been  positively 
asserted  that  the  injury  done  by  muriate  of  lime  amounts 
to  absolute  rottenness.  On  the  other  hand,  Dr.  Ogilby  and 
some  gentlemen  who  have  repeated  these  experiments  still 
maintain  that  the  linen  in  this  operation  suffers  nothing. 

Somewhat  amazed  at  such  extraordinary  and  unqualified 
contradictions,  I  was  resolved,  merely  for  my  own  satisfac- 
tion, to  attempt  an  experiment  on  the  subject.  My  results 
I  communicated  to  Dr.  Ogilby  ;  and  at  his  instance,  as 
there  had  been  some  difference  in  our  methods,  I  ventured 
to  make  public  whatever  1  had  ascertained. 

I  first  prepared  a  perfectly  neutral  muriate  of  lime  :  the 
solution  was  of  such  a  strength,  that  it  remained  fluid  du- 
ring the  day-time  only,  but  as  the  coolness  of  evening  ad- 
vanced it  deposited  a  few  crystals.  In  this  saturated  solu- 
tion I  immersed  a  piece  of  sound  linen,  and  suffered  it  to 
remain  for  48  hours ;  at  the  end  of  which  period  I  washed 
and  dried  it;  but  found  it,  as  well  as  I  could  judge,  as 
sound  as  before. 

I  then  took  another  piece  of  the  same  linen,  and  boiled 
it  for  an  hour  in  a  new  portion  of  the  same  concentrated 
solution  of  muriate  of  lime.  At  the  end  of  this  period  it 
was  allowed  to  cool  ;  the  muriate  had  become  a  solid  white 
mass,  of  considerable  hardness.  As  much  water  was  poured 
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on  ss  seemed  sufficient  to  obtain  a  solution  as  saturated  as 
at  tirsi  ;  and  in  this  stale  the  whole  was  left  for  24  hours.^ 
The  specunen  after  washing  and  drying  was  not  perceptibly 
injured. 

Sensible,  however,  that  I  could  not  possibly  be  a  compe- 
tent judge  ot  the  strength  or  soundness  of  linens,  I  resolved 
to  submit  the  matter  to  persons  who,  from  constant  expe- 
rience, should  be  supposed  adequate  to  the  task  of  deciding 
the  question.  I  accordingly  handed  the  specimens  to  some 
persons  pf  great  respectability  who  are  engaged  in  the  linen 
trride,  and  whose  names  if  necessary  shall  be  made  public. 
These  gentlemen  permit  me  to  stale,  that  in  their  opinions 
tlie  lineiis  were  perfectly  sound  and  merchantable. 

In  the  preceding  experim.ents,  it  is  to  be  observed,  that 
the  solutions  of  muriate  of  lime  were  considerably  more 
concentrated  than  any  that  are  used  by  the  bleacher;  and  1 
thought  it  probable  that  if  the  muriate  ever  exerted  any  de- 
leterious influence  on  the  linen,  it  would  be  the  more  con- 
siderable in  proportion  as  the  power  of  the  deleterious  fluid 
was  increased.  If  this  be  fact,  and  we  can  scarcely  doubt 
that  it  is,  the  second  trial  was  particularly  calculated  to 
eifect  the  destruction  of  the  cloth  ;  for  the  muriate  was  in  a 
state  of  fusion,  and  consequently  was  brought  to  the  utmost 
state  of  concentration  that  could  be  employed  in  expe- 
riment. 

The  foregoing  is  a  simple  statement  of  facts  as  I  found 
them.  I  am  nuich  at  a  loss  to  account  for  the  difference 
between  my  results  and  those  of  others.  I  will  not  say  that 
Sir  H.  Davy  has  been  deceived  ;  it  is  just  as  likely  that  I 
have  been  deceived  :  yet  it  will  be  allowed,  should  the  latter 
prove  to  be  the  truth,  that  there  must  be  something  in  the 
matter  with  which  we  are  as  yet  unacquainted,  and  which 
consequently  requires  elucidation. 

As  well  as  I  can  recollect,  Sir  H.  Davy,  in  his  lectures 
1810,  proposed  the  oxvmuriate  of  magnesia  as  a  substitute 
for  the  oxymuriate  of  lime  in  all  the  processes  of  bleaching. 
I  am  the  more  satisfied  in  this  opinion  by  the  coincident 
testimony  of  others  :  indeed  the  matter  appears  to  be  de- 
monstrable from  certain  passages  in  Sir  H.Davy's  Elements, 
and  from  his  observations  on  the  destructive  influence  of 
muriate  of  lime  on  linen. 

The  impracticability  of  this  proposal  is,  in  another  part 
of  this  M  igazme,  adverted  to  by  Dr.  Ogiiby,  on  account 
of  the  enormous  comparative  expense  of  magnesia.  What 
compensating  advantages  are  to  be  derived  from  the  siubsii- 
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tution  \  None  are  even  offered,  except  the  harmless  nature 
of  the  resuhing  muriate  of  magnesia.  Mur'ale  of  lime  is 
declared  to  be  injurious,  on  the  evidence  of  experimenta 
which  do  not  succeed  in  tlje  hands  of  Others :  and  the 
bleachers  deny  the  fact  altogether.  It  is  certain  that  many- 
pieces  are  found  to  be  damaged  by  bleaching  with  the  oxy- 
muriate  of  lime;  but  this  is  universally  known  to  be  pro^ 
duced  by  negligence  or  ignorance^  and  not  by  the  causticity 
of  the  resulting  muriate. 

But  ahhough,  in  Sir  H.  Davy's  experiment,  the  ''  very 
strong  solution  of  muriate  of  lime"  did  "  considerably 
weaken"  the  linen,  how  is  the  fact  cpnnected  with  the  pro- 
cess of  the  bleacher,  who  never  makes  use  of  any  other 
than  weak  solutions  ? — Ceriainly  noi  at  all,  unless  a 
mode  of  reasoning  be  introduced  which  has  been  attributed 
to  Sir  H.  Davy,  namely,  that  "  if  a  strong  solution  act 
energetically,  a  weak  one  must  act  proportionately  so  :** 
but  as  this  kind  of  argument  has  been  disclaimed,  I  am  far 
from  insisting  on  the  matter:  hence  the  above  question  re- 
mains to  be  answered. 

Now  although  Sir  H.  Davy  does  not  appear  to  have  been 
aware  oF  it,  there  certainly  is  an  advantage  in  oxymuriate 
of  magnesia,  if  that  substance  could  be  obtained  at  even  a 
reasonable  price  ;  namely,  in  bleaching  calico  destined  for 
printing,  before  it  comes  into  the  hands  of  the  printer. 
After  the  immersion  of  the  calico,  according  to  the  usual 
process,  in  oxymuriate  of  lime,  the  workmen  are  some- 
times so  negligent  as  not  perfectly  to  wash  out  the  muriatej 
so  that,  during  the  souring,  a  sulphate  of  lime  is  precipi- 
tated into  the  substance  of  the  cloth,  which  cannot  be  re- 
moved without  more  washing  and  trouble,  than  usually  is, 
or  c,in  well  be,  bestowed  on  it.  This  sulphate  acts  as  a 
mordant  to  certain  colours  used  in  the  subsequent  pro- 
cess of  printing,  and  occasions  a  dulness  of  those  parts 
which  should  be  of  a  clear  white  ;  and  perhaps  makes  the 
delicate  shades  of  colour  somewhat  different  from  what  was 
intended.  ; 

It  is  no  wonder  that  negligence  in  this,  as  well  as  in  every 
other  case,  should  be  productive  of  inconvenience  :  when 
the  workmen  do  their  duty,  nothing  disagreeable  can  result 
from  the  abovementioned  causes. 

With  B,  view  of  guarding  against  negligence,  the  oxymu- 
riate of  magnesia  certainly  possesses  advantages  ;  for  even 
should  the  resulting  muriate  be  not  perfectly  washed  out, 
the  sulphate  formed  during  immersion  in  the  sours  is  so  so- 
luble 
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Kible  a  salt  that  it  will  readily  give  way  to  a  few  washings  ; 
and  were  a  portion  to  remain,  it  would  not  act  as  a  mordant. 
The  substitution  on  this  account  were  rational,  and  I  be- 
lieve the  merit  oF  it  belongs  exclusively  to  Mr.  Duffy  of 
Dublin  ;  for  it  will  be  allowed  that  the  views  of  Sir  H.  Davy 
were  completely  of  a  different  nature. 

From  these  advantages,  however,  the  bleachers  are  un- 
b.tppily  excluded,  on  account  of  the  enormous  price  of 
magnesia.  Sir  H.  Davy  observes  in  his  Elements,  that  this 
earth  may  be  "  easily  procured  from  sea- water,  or  from  the 
residual  liquor  of  salt  works."  The  fact  is  indisputably 
tiue,  and  so  well  known,  that  the  manufacturers  obtain  it 
in  this,  and,  I  believe,  no  other  way.  Hence,  I  fear,  the 
obstacle  of  its  price  is  not  the  more  surmoyntable  from  the 
information  conveyed  in  the  above  passage;  at  the  same 
time,  not  doubting  that  had  Sir  H.  Davy  turned  his  atten- 
tion more  minutely  to  the  subject^  his  usual  ingenuity 
would  not  forsake  him. 

In  the  Elements  of  Chemical  Philosophy,  w^e  read,  that 
at  the  suggestion  of  Sir  H.  Davy,  the  oxymuriate  of  mag- 
nesia had  been  used  by  Mr.  Duffy  *^  within  the  last  feiu 
months'*  for  whitening  printed  calicos.  It  is  with  great  he- 
sitation I  say^  that  there  must  have  been  some  misunder- 
standing between  these  gentlemen  ;  either  party  must  cer- 
tainly have  misconceived  the  other's  meaning  :  and  this  is 
not  asserted  without  some  foundation  in  proof.  Mr.  Duffy 
informs  me  that  he  had  used  the  substance  in  question,  for 
experiment,  as  early  as  December  1810,  and  largely  in  the 
beginning  of  \8l  I  ;  a  period  much  more  distant  than  *^  the 
last  few  months.'' 

Mr.  Duffy,  far  from  taking  any  merit  to  himself,  for  the 
application  of  oxymuriate  of  magnesia  to  clearing,  will 
not  even  allow  any  to  be  attributed  to  him;  he  is  anxious 
that  the  credit  of  the  matter  should  lie  with  the  person  who 
first  conceived  the  probable  success  of  the  process,  without 
taking  upon  him  to  decide  <X'ho  the  person  may  be.  I  shall 
therefore  further  the  views  of  Mr.  Duffy,  and  state  all  I 
know  on  the  subject. 

When  that  part  of  Dr.  Brewster's  Edinburgh  Encyclo- 
pasdia  appeared,  which  contained  the  article  "  Bleaching,'^ 
I  was  much  amazed  and  displeased  at  firiding  that  the  wri- 
ter of  that  article  had  assumed  to  himself  tfiie  merit  of  ap* 
plying  the  oxymuriate  of  magnesia,  without  once  having 
mentioned  the  name  of  Sir  H.  Davy.  Anxious  to  ascer- 
tain who  had  the  real  title^  I  made  an  inquiry  in  Scotland  | 
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the  result  of  which  was,  that  the  idea  was  originally  con- 
ceivfd  by  Mr.  William  Ramsay  of  Glasgow,  that  it  is  aM)ut 
four  years  since  he  applied  it  to  the  clearing  of  printed  ca- 
lico, in  the  way  of  experimernt;  but  that  it  is  thee  years 
since  he  made  known  the  manner  of  preparing  the  &alt  to  a 
calico  printer,  Mr.  T.  Arthur  at  Levenbank,  in  ihe  county 
of  Dumbarton,  who  employed  it  very  exlensively ;  and  that 
Mr.  Ramsay  also  communicated  it  to  a  bleacher  at  Lennox 
Miln  printfield.  Some  time  after  this,  the  house  in  whicti 
Mr.  Ramsay  is  concerned  received  a  letter  from  Belfast,  offer- 
ing for  sale  the  very  process  which  he  himself  had  origmally 
communicated.  It  was  fortunate  enough  for  Mr.  Ramsay 
that  he  had  not  kept  his  secret  entirely  to  himself,  as  other- 
wise he  might  now  perhaps  be  unable  to  lay  such  irresisti- 
ble claims  U)  originality. 

I  also  wished  to  know  from  the  bleachers  of  Scotland, 
what  was  their  general  opinion  concerning  the  supposed  de- 
leterious influence  of  muriate  of  lime.  I  was  not  displeased 
at  finding,  that  in  the  use  of  this  substance  there  was  not 
one  disagreeable  circumstance  that  could  lessen  the  merit, 
or  subtract  from  the  importance,  of  Mr.  Tennant's  most 
valuable  discovery. 

It  now  only  remains  to  notice  the  precise  situation  in 
which  the  matter  rests  :  Sir  H.  Davy  at  first  proposed 
the  substance  in  question,  as  a  general  agent  in  bleaching. 
The  substitution  appears  to  have  been  grounded  on  an 
assertion  at  present  denied  upon  all  sides  ;  and  the  pro- 
posal itself  is  said  to  be  impracticable  from  its  expense. 
Sir  H.  Davy,  by  his  own  account,  proposed  his  process  for 
whitening  only  within  the  last  few  months  ;  but  Mr.  Ram- 
say had  put  it  to  practice  almost  four  years  before. 

Such  are  the  results  of  my  few  inquiries  on  the  subject. 
Should  any  he  inclined  to  dispute  the  claims  of  Mr.  Ram- 
say, I  have  little  doubt  that  all  the  parties  concerned,  with 
perhaps  several  others,  will,  if  called  upon,  give  their  united 
testimony  in  favour  of  the  above  statement. 

I  am  sir, 
With  respect,  yours,  &c. 
Dublin,  M.  Donovan. 

sept.  21,  18J2. 
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IVIr.  Reid  then  proceeded  to  a  review  of  the  Homan  stage^ 
deriving  its  origin  from  a  similar  source  to  the  Greek,  the 
Salurnahan  games.  But  though  Livy  and  others  bear 
witness,  he  said,  to  the  extravagant  love  which  that  peo- 
ple had  to  scenic  exhibitions,  the  works  of  the  two 
Senecas  are  the  only  considerable  specimens  of  their  tragic 
Muse  that  now  exist.  Livius  Andronicus,  the  next  an- 
cient and  least  elegant  of  all  their  dramatic  writers,  was  for 
some  time  the  only  star  visible  in  the  dramatic  horizon, 
till  Naevius  rose  to  rival,  or  rather  eclipse  him. 

Ennius  followed,  who  was  a  well-known  favourite  of  the 
immortal  Cicero,  and  of  vihom  Lucretius  says,  that  he  was 
the  first  of  their  poets  deserving  of  a  lasting  crown  from 
the  Muses.  Ihe  Romans  were  the  first  to  throw  off  the 
shackles  of  the  chorus,  and  Plautus  had  the  merit  of  the 
innovation.  The  comedies  of  this  writer  abound  with  hu- 
mour, but  it  is  a  humour  of  a  coarse  and  barbarous  kind. 
In  the  midst  hov\ever  of  low  buffoonery,  his  characters  have 
the  merit  of  strong  discrimination.  Terence,  treading  in 
the  footmarks  of  Menander,  achieved  the  perfection  of  the 
Roman  drama  ;  but  a  tiresome  want  of  variety  exists  in  his 
characters;  which  may  be  traced,  however,  more  to  the 
secluded  and  insipid  loves  of  the  Roman  females,  than  to 
the  deficiency  of  the  dramatists,  whose  polished  and  elegant 
style,  adorned  with  a  charming  and  delicate  simplicity,  am- 
ply atones  for  the  defect. 

The  peculiarities  which  distinguished  the  ancient  stage 
from  the  modern  next  claimed  the  attention  of  the  lecturer; 
:i.n(\  after  justly  observing,  that  the  modern  introduction  of 
acts  superseded  the  necessity  of  that  strict  observance  of 
the  unities  for  which  some  cHtics  have  been  such  sticklers, 
he  remarked  that  ^schylus  was  the  first  who  introduced 
masks  upon  the  stage  ;  previous  to  which  time  the  actors 
merely  concealed  their  faces  from  the  spectators.  The  dif- 
ferent age,  sex,  and  character  were  strongly  depicted  on 
these  ipasks;  and  it  is  a  remarkable  t"act,  strongly  illustra- 
tive of  ancient  devotion  to  physiognomy,  that  it  was  thought 
essential  for  every  character  to  be  marked  by  a  particular 
quiescent  caist  of  countenance;  and  that  whenever  a  play  was 
delivered  to   the  actors,   the  author   gave  drawings  of  the 
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masks  adapted  for  it ;  and  if  a  variety  of  passions  were  in- 
cluded in  the  same  character,  the  actor  had  either  different 
masks,  or  a  different  passion  painted  on  each  side,  which 
was  displayed  alternately  in  profile  to  the  spectators.  The 
delicate  representations  of  the  mind  expressed  in  the  phy- 
siognomy were  therefore  entirely  forsaken  by  the  ancients  ; 
bnt  it  was  a  loss  which  they  could  not  appreciate,  as  the 
extent  of  their  theatres  would  have  rendered  such  represen* 
tations  impalpable  to  the  sight. 

After  remarking  on  the  acoustic  properties  of  the  an- 
cient masks,  and  the  violent  gesticulations  of  the  Roman 
actors,  Mr.  R.  asserted,  that  a  taste  for  gesture  began,  and 
at  last  a  total  contempt  of  every  thing  but  show  completed, 
the  degradation  of  the  Roman  stage,  the  decline  of  which 
may  be  dated,  as  well  as  of  every  species  of  literature,  from 
the  establishment  of  legal  tyranny  by  Augustus.  The  de- 
cline of  that  empire  led  the  lecturer,  by  easy  transition,  to 
fhe  state  of  the  drama  during  the  dark  ages,  to  its  subse- 
quent revival  in  Italy,  Germany,  France,  and  England,  and 
its  latter  purification.  The  improvisatori  of  Italy  were  the 
first  revivers  of  \.\\t  stage.  These  performances,  which 
were  characterized  by  little  but  buflbonery,  were  succeeded 
by  religious  representations;  and  i)\Q  new  birth  as  well  as 
thejlrst  birth  of  the  drama  was  marked  not  only  by  the 
same  features,  but  by  the  same  name, — that  of  mysteries. 
It  is  curious  to  remark,  that  the  English  stage  resembled  for 
some  time  the  Eleusinian  representations  ;  for  it  personified 
the  virtues,  the  vices,  and  the  moral  propensities,  as  well 
as  the  sainted  demigods  of  the  new  religion.  Nor,  much 
as  we  may  doubt  the  amusement  resulting  from  it,  can  we 
suffer  severity  to  conquer  our  feelings  of  indulgence,  when 
we  recollect  that  it  produced  the  Paradise  Lost  of  Milton 
(originally  a  dramatic  mysterv'),and  most  probably  suggested 
the  Fairy  Queen  of  Spenser.  Metastasio  in  Italy  was  the 
great  champion  of  the  ancient  stage,  and  the  mysteries 
yielded  to  the  purer  taste  of  his  tragedies.  Operas,  said  the 
learned  lecturer,  are  the  peculiar  invention  of  the  Italians, 
and  they  owe  their  birth  and  their  success  to  the  harmony 
and  music  of  their  language.  Disagreeing  with  Addison, 
therefore,  in  his  general  severity  against  the  opera,  he  yet 
was  of  opinion  that  in  this  country  it  was  an  exotic,  fostered 
and  kept  alive  by  a  ridiculous  fashion,  where  the  taste,  the 
language,  and  the  manners  of  the  people  were  in  every 
respect  unpropiiious. 

.    From  Italy  Mr.  R.  passed  to  Germany;   and  after   re- 
marking the  singular  fact,  that  the  drama  of  that  country 
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was  but  a  century  ago  little  advanced  from  the  rude  buf- 
foonery of  the  dark  ages,  and  the  superstitious  mummery 
of  the  mysteries,  an  accidental  circumstance,  he  said,  re- 
formed it.  A  company  of  French  actors  introduced  the 
works  of  Corneille ;  and  the  productions  of  Schiller  and 
Kotzebue  were  the  almost  immediate  consequence  of  the 
emulation  they  inspired.  In  appreciating  the  characters  of 
these  writers,  he  inclined  to  think  that  the  plays  of  the 
former  were  not  only  much  less  unexceptionable  than  the 
latter,  but  were  calculated,  by  exciting  a  generous  sympathy, 
to  refine  and  moralize  mankind  :  but,  with  regard  to  Kotze- 
bue, he  stigmatized  his  dramas  as  in  the  last  degree  im- 
moral, and  pernicious  to  the  well-being  of  society*. 

The  French  stage,  said  Mr.  R.  famed  as  it  is  for  chaste- 
iiess  and  morality,  was  unworthy  of  notice  till  the  time  of 
Moliere  and  Corneille ;  and  after  drawing  a  just  comparison 
between  the  characteristics  of  thcsetwodramatists  and  those 
of  Racine  and  V^oltaire,  he  proceeded  to  point  out  the  disad- 
vantages under  which  the  French  stage  laboured,  from  the 
necessity  of  adaptin,?;  rhyme  instead  of  blank  verse  to  its 
loftier  dialogue  ;  observing,  however,  that  the  regularity  of 
conduct,  the  regard  of  unity,  and  the  chastity  which  cha- 
racterize it,  compensate  in  a  great  degree  for  what  to  Eng- 
lish ears  is  a  very  great  defect. 

Minstrels  introduced  the  stage  into  England  as  well  as  into 
Italy.  About  thirty-six  years  after  the  Conquest,  a  man  of 
the  name  of  Rahere  amassed  a  considerable  property  by  inter- 
ludes; and  this  first  suggested  to  the  clergy  the  performance 
ol  mysteries;  so  that  the  new  priesthood  made  use  of  the 
same  instruments  for  effecting  the  same  purposes  as  the 
old,  that  is,  to  acquire  a  total  influence  over  the  minds  and 
morals  of  the  people,  by  speaking  to  the  eyes  and  to  the 
senses.  The  love  of  these  performances  became  so  great 
in  time,  that  it  was  found  necessary  to  suppress  them  in 
1258,  by  an  injunction  from  the  Barons.  From  this  time 
to  Henry  the  Ei;jhth,  a  stupor  seemed  to  have  invaded  the 
dramatic  muse,  when  Heywood,  the  king's  jester,  intro- 
duced little  dramas  in  which  the  characters  and  manners  of 
people  in  low  life  were  represented ; — an  effort  which  ex- 
cited such  emulation,  that  the  whole  country  abounded 
with  players ;  in  consequence  of  which  another  suppression 
took  place  at  the  time  of  Elizabeth. 

The  lecturer,  proceeding  to  a  consideration  of  the  genius 
of  Shakspeare,  agreed  with  Dryden  in  the  remark  that  he 

*  The  asperity  of  this  observation,  as  also  that  respecting  the  opera,  was 
ii>  ths  course  of  the  diicussioa  much  softened, — the  latter  indeed  combated. 

found 
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found  not,  but  created  the  English  stage.  Massinger,  Ben 
Jonson,  Ford,  Webster,  Beaumont,  and  Fletcher,  came 
alternately  under  his  investigation  ;  and  after  a  successful 
analysis  of  their  different  styles,  he  reviewed  the  licentious- 
ness of  taste  which  disgraced  the  reign  of  Charles  the  Second, 
and,  comparing  it  with  the  cast  of  modern  plays,  drew  a 
very  just  conclusion  as  to  the  general  increase  of  public 
morality.  During  the  lime  of  Charles  there  were  no  less 
than  seventeen  play-houses  in  London,  all  of  which  were 
put  down  by  the  Puritans. 

The  appetite  for  tlieatrical  amusements,  which  succeeded 
the  overthrow  of  fanaticism,  may  be  accounted  for  by  the 
long  fast  which  the  people  had  sustained.  The  theatre, 
however,  arose  under  considerable  advantages.  Patents 
were  granted  to  Killcgrew  and  Davenant,  incorporating  a 
body  oF  actors  for  the  amusement  of  the  public;  and  the 
introduction  of  women  on  the  stage,  whose  parts  had  till 
then  been  personated  by  boys,  was  a  change  of  great  im- 
provement to  the  drama. 

After  some  just  remarks,  deduced  from  the  display  of 
character  by  female?,  on  the  ilhberality  of  inferring  an  infe- 
riority of  faculty  from  defect  of  cultivation,  the  charac- 
teristics of  Otway,  Gibber,  Vanbrugh,  and  Congreve  produced 
from  the  lecturer  an  instructive  analysis  of  their  peculiar 
qualifications.  The  libertinism  of  the  two  latter  drew  upon 
the  theatre  the  well-directed  attack  of  Jeremy  CoUyer,  who 
succeeded  foratime  in  mastering  the  witty  arguments  of  his 
opponents  supported  by  Dryden.;  and  the  stage  had  scarcely 
recovered  from  the  shock,  when  the  ingenious  and  cele- 
brated Henry  Fielding,  by  the  personality  and  sarcasm  of 
his  dramatic  innovation,  produced  a  severer  enemy  in  the 
person  of  ministers;  the  consequence  of  which  was,  that  the 
power  of  licensing  more  theatres  as  well  as  all  plays  was 
vested  in  the  Crown.  Foote  a  short  time  after  followed 
the  same  plan  ;  but,  having  secured  a  strong  party  in  his  fa* 
vour,  overruled  the  opposition  the  revival  excited.  Mr.  R. 
however,  drew  a  very  proper  distinction  between  the  per- 
sonalities of  Aristophanes  and  those  of  P\)ote  and  Fielding, 
who  have  been  conipared  to  him,  observing,  that  vuiue 
was  an  object  of  attack  to  the  first,  but  immorality  and 
folly  alone  provoked  the  satire  of  the  latter.  After  a  just 
and  appropriate  compliment  to  the  talents  of  Garrick,  the 
author  passed  to  the  consideration  of  the  new  species  of 
sentimental  comedy  introduced  of  late  years  on  the  stage. 
Diderot,  who  invented  it,  merely  called  it /-i  d/rawe;  but 
the  enemies  of  his  project  nicknanied  it,  in  ridicule  of  iti 

sentiment. 
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sentiment,  la  comBdie  larmoyantfi.  The  mention  of  the 
innovation  introducecl  a  critique  on  the  Enghj^h  pupils  of 
this  style,  and  Co'man,  Cumberland,  Morton,  and  Tobin, 
received  the  tribu  e  of  prai^e  which  they  deserved. 

Mr.  R.  after  divcours  ns;  on  the  extensive  influence  and 
moral  efiects  of  the  dr:ima,  and  arguing  that  latter  years 
had  refined  it  in  every  point  of  view,  deduced,  that  all 
the  arguments  of  any  weight  against  the  drama  are  really 
arguments  merely  applicable  to  the  ceconomv  of  the 
theatres  ;  and  he  pursued  the  subject  by  suggesting  hints  for 
the  improvement  of  tliis  ceconomy,  proposing  in  the  first 
place  an  increase  of  theatres,  which,  by  reducing  their  size, 
would  strike  at  the  root  of  unmeaning  spectacles  and  shows; 
and  secondly,  in  the  exclusion  of  ail  company  that  offend 
the  eyes  and  ears  of  respectable  females. 

Some  accurate  observations  on  the  pleasures  resulting 
from  illusion  in  the  drama,  and  on  the  Godwinian  theory, 
that  plays  will  in  time  be  nugatory  and  useless,  as  man  in- 
vigorated himself  in  intellect  and  purified  himself  in  morals, 
concluded  the  excellent  discourse. 

The  same  month,  Mr.  T.  Pettigrew  delivered  a  lecture  on 
Zoology,  which  embraced  the  order  Primates  of  the  class 
Mammalia^  having  before,  in  an  introductory  lecture  to  a 
course  intended  by  him  to  be  given  to  the  Society,  taken 
a  general  view  ot  the  different  systems  of  classification  of 
the  animal  kingdom,  and  of  the  immensity  of  nature  ob- 
servable in  that  grand  division  of  it. 

The  lecture  was  rendered  exceedingly  interesting  by  a 
well  chosen  selection  oF  anecdotes,  illustrative  first  of  their 
wild,  and  secondly  of  their  domesticated  state,  and  an 
exhibition  of  very  excellent  specimens  of  most  of  the  species 
which  came  under  the  lecturer's  consideration. 

We  forbear  entering  into  a  description  of  the  animals 
given,  as  a  detail  of  specific  character  would  be  tedious, and 
without  the  specimens  uninteresting :  but  we  cannot  but 
highly  approve  of  the  Society's  endeavouring  to  diffuse  a 
general  spirit  of  inquiry  in  the  various  branches  of  science. 
The  manner  likewise  of  treating  it  by  anecdote,  relieves  the 
study  from  that  dryness  and  fatigue  which  have  been  said 
particularly  to  characterize  natural  history. 


XLIII.  In- 
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On  the  Conversion  of  Starch  into  Sugar, 

To  Mr,  Tilloch, 

Sir,  X  ou  will  much  oblige  me  by  correcting  a  mis- 
statement in  my  communication  published  in  your  Journal 
for  August,  "  On  the  Production  of  Sugar  from  the  Starch 
of  Wheat  and  of  Potatoes,  by  the  Agency  of  Sulphuric 
Acid/' 

In  that  paper  I  stated  that  the  discovery  had  been  com- 
municated to  Professor  Berzelius  by  M.  Kirchoff  of  St. 
Petersburgh ;  but  I  have  since  been  informed  by  the  Pro- 
fessor, that  he  did  not  receive  the  communication  directly 
from  that  gentleman.  I  beg  that  you  will  excuse  this  trou- 
ble, and  am,  sir. 

Your  humble  servant, 

London,  Sept.  21,  1812.  Wm.  MooRE. 

.      To  Mr.  Tilloch, 

Sir,- — Allow  me  to  request  from  you,  or  from  some  of 
the  scientific  readers  of  the  Philosophical  Magazine,  an 
answer  to  the  following  query. 

Every  one  knows  that  muriat  of  silver,  on  exposure  to 
the  sun's  light,  becomes  in  a  short  time  of  a  dark  hue. 
Is  there  any  material,  solid  or  fluid,  simple  or  compound j 
which  being  of  a  dark  hue  will,  on  exposure  to  the  sun's 
hght,  become  in  a  short  time  lighter  in  its  tint,  if  not  wholly 
colourless  ? 

I  am^  sir,  yours,  &c. 

'_  R.  Y.  S. 

SIR  HUMPHRY    DAVY  AND  PROFESSOR  LESLIE. 

To  Mr,  Tilloch. 
Sir, — In  glancing  over  Davy's  Elements  of  Chemical 
Philosophy,  1  was  surprised  to  find  it  alleged,  that  Van 
Helniont  had  given  a  sketch  of  a,  "  curious  instrument, 
very  similar  to  the  differential  thermometer;'*  and  a  few- 
pages  further  on,  to  meet  with  this  bottom  note — *'  Plate  I. 
fig.  2.  represents  Mr.  Leslie's  differential  thermometer.'* 
[See  Plate  V.  fig.  5.]  '^  Fig.  3.  is  copied  from  Van  Hel- 
mont."  [Plate  V.  fig.  6.]  *^  This  instrument  appears  to 
have  been  the  first  in  which  the  expansive  power  of  heated 
air  was  exhibited  by  its  action  upon  cold  air."     On  turning 

lo 
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to  this  plate,  I  ohservfd  a  very  clumsy  and  distorted  repre- 
sentation oFiiiy  differential  thermometer,  placed  by  the  side 
of  another  figure,  bearing  a  general  resemblance  to  it,  and 
purporting  kT  be  a  copy  of  Van  Helmont's^  sketch.  Anti- 
cipations, such  as  are  here  insinuated,  have  no  doubt  oc- 
purred  in  the  history  of  scientific  discovery ;  but  there  has 
been  so  strong  a  propensity  of  late  to  bring  forward  allega- 
tions of  this  nature  on  the  slightest  grounds,  that  I  was 
tempted,  for  the  first  time,  to  examine  the  original  work. 
1  soon  perceived,  however,  that  Van  Helmoni's  description 
and  figure  were  essentially  different  from  the  representation 
which  Sir  Humphry  has  taken  the  trouble  to  give.  In 
fact,  the  '•'  curious  instrument'  described  by  the  alchemist  is 
no  oiher  than  the  couimon  air^thermometer  of  Sanctorio  or 
Drebbel,  invented  more  than  forty  years  before  his  death; 
only,  for  the  sake  of  easier  carriage,  shaped  like  a  syphon, 
the  lower  end  being  bent  upwards,  and  terminating  in  a 
spherical  cup,  with  a  smali  orifice — one  of  the  forms  which 
it  had  from  its  earliest  introduction.  A  learned  person  of 
the  name  of  Heer  imagining,  it  seems,  as  Sir  Humphry 
has  since  done,  that  the  instrument  was  absolutely  closed, 
had  proceeded  to  admire  the  perpetual  motion  of  the  con- 
tained liquid,  and  next  to  wonder  at  its  gradual  disappear- 
ance, which  he  sagely  regarded  as  an  irrefragable  proof  of 
the  conversion  of  water  into  air.  To  this  Van  Helmont 
replied,  that  the  action  of  the  machine  no  more  produced 
perpetual  motion  than  the  changing  of  a  weather-cock;  and 
urged  that,  if  both  the  balls  were  shut,  the  liquor  must, 
under  all  the  changes  of  external  heat,  remain  stationary, 
being  pressed  by  the  equal  and  opposite  elasticities  of  the 
secluded  masses  of  air— a  statement  which  incidentally  in- 
volved the  principle  of  the  differential  thermometer,  but 
which  the  author  never  once  dreamed  of  reducing  to  use. 
On  the  contrary,  he  calls  his  rival,  in  the  uncourtly  lan- 
guage of  those  times,  ''  an  idiot,'*  and  charges  him  with 
f' stupidity,"  for  not  perceiving  that  the  instrument  had  an 
aperture,  only  slightly  shut  with  a  stopper,  and  not  her- 
metically sealed,  as  it  is  most  incorrectly  figured  in  the 
*'  Elements  of  Chemical  Philosophy.'* 

I  will  not  suppose  that  Sir  Humphry  intentionally  mis- 
represented the  meaning  of  Van  Helmont  ;  but  then  it  fol- 
lows, that  either  he  had  not  read  the  passage  to  which  he 
refers,  or  must  have  satisfied  himself  with  a  very  superficial 
and  careless  inspection.  This  precipitancy  is  the  more  to 
be  lamented,  as  it  may  possibly  beget  suspicion  of  want 

of 
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of  accuracy  or  fairness  in  other  matters  of  higher  con» 
sequence. 

I  am,  sir. 

Your  most  obedient  servant, 

Edmburgh,  Sept.  6.  1812.  JOHN  LESLIE. 

P.S. — I  inclose  a  cony  of  Van  Helmont*s  sketch.     [Sec 
Plate  V.  fig.  7.] 

ANTIQUITIES. 

The  tessellated  pavement  discovered  last  year  at  Bignor 
in  Sussex,  was  covered  wiih  earth  to  preserve  it  during  the 
winter.    It  has  hten  lalelv  opened  again,  and  the  surround- 
ing  land    dug  up,    for  the  purpose  of  further  discovery. 
A  series  of  apartments  are  now  exposed,  all  paved  wiih 
beautiful  mosaic,  the  most  of  it  in  the  highest  state  of  pre- 
servation, and  exhibiting  perhaps   the  best  specimen  of  the 
kind  in  this  country.     The  varif)us  figures  are  well  defined 
and  delineated,  some  of  them  very  beautiful,  particularly  an 
eagle  with  Ganymede,  a  pheasant,  adolphin  and  son^e  others. 
Walls  are  erecting  on  the  ancient  foundations,  the  ruins 
furnishing  materials,  so  that  the  plan  of  the  building  may 
be  tolerably  traced.     It  no  doubt  has  been  the  villa  of  some 
of  the  Roman  generals,  the  chief  city  of  the  Regni,   Chi- 
chester, where  Vespasian  fixed   his  head   quarters,   being 
within  a  few  miles,  and  the  ancient  Roman  road  thence  to 
London  crossing  the  South  Downs  directly  in  front  of  the 
edifice.     The  surrounding  scenery  is  very  romaniic,  and 
must  have  been  always  interesting.     We  conceive  the  de- 
struction may  be  dated,  with  that  of  many  other  monuments 
of  the  power  and  splendour  of  the  Romans  at  one  time   in 
this  county,   from  the   barbarous  invasion  of  the   Saxons 
under  the  ferocious  Ella,  who,  irritated  with  the  formidable 
opposition  he  met  at  Chichester,  ravaged  it  and   the  sur- 
rounding country  with  fire  and  sword  with  the  most  unre- 
lenting fury.     So  completely  had  time  effaced  all  appearance 
of  former  habitation,  that  the  same  family  have  ploughed 
the  field  every  year  for  thirty  years  past,   withoLit  the  re- 
motest   suspicicm   of    the   treasure   it   contained,    till    last 
autumn    the   ploughshare   came  in   coniact    with    one  of 
the  large  stones  of  the  building. 

EXTRAORDINARY    POWKR    OF    IMAGINATION. 

<*  During  our  stay  at  the  Dardanelles,  we  lived  in  the 
house  of  the  Neapolitan  Consul.  This  respecta!)le  old 
man  put  in  force  a  stratagem  which  may  serve  lo  show  the 

extra- 
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extraordinary  power  of  imagination  over  diseases  of  the 
body.  Being  troubled  with  an  intermitting  fever,  brought 
on  during  our  excursion  in  Troas,  I  had  been  observed  by 
him  to  ^o  frequently  to  a  clock  in  the  anti-chamber  of 
our  apartment,  watching  for  the  hour  when  the  paroxysm 
began.  This  U!:ed  to  occur  exactly  at  noon.  One  morning 
he  put  back  the  clock  a  full  hour.  At  twelve,  therefore,  f 
had  no  fear  of  my  fever,  For  the  inde^  pointed  to  eleven ; 
and  at  one,  although  the  h^^ur  seemed  to  be  present,  the 
paroxysm  did  not  take  place.  Unfortunately,  pleased  by 
the  success  of  his  expernnent,.  he  told  me  what  had  hap- 
pened ;  and  after  the  usual  interval  the  fever  again  re- 
turned. By  the  same  manner,  all  the  charms  used  amone 
the  lower  order  of  people  in  this  country  operate  in  the 
cure  of  agues.  The  Tomb  oF  Protesilaus,  as  related  by 
Philostratus  [in  Heroicis. — •  See  also  Chandler's  Ilium, 
p.  1-12],  was  anciently  resorted  to  in  healing  a  quartan  fever," 
'—'Clarke's  Travelsy  part  ii.  sect.  i.  p.  173. 

LECTURES. 

Dr.  Adams's  Autumnal  Course  of  Lectures  on  the  In- 
stitutes and  Practice  of  Medicine  will  commence  on  Thurs- 
day the  Sth  of  October,  at  Ten  o'clock  precisely,  at  his 
house  No.  17,  Hatton  Garden,  and  be  continued  every 
Tuesday,  Thursday,  and  Saturday. 

Further  particulars  may  be  known  by  inquiring  as  above, 
or  of  the  different  medical  Booksellers,  where  a  Prospectus 
and  Syllabus  of  the  Lectures  may  be  procured. 

LIST    OF    PATENTS    FOR    NEW    INVENTIONS. 

To  Roger  Thompson,  of  North  Shields,  In  the  county 
of  Northumberland,  shipwright,  for  a  new  mode  of  work- 
ing two  or  more  pumps  for  delivering  water  out  of  leaky 
ships,  stone  quarries,  or  mines,  of  a  moderate  depth,  em- 
ploying in  the  operation  only  about  half  the  usual  manual 
force,  and  delivering  nearly  double  the  quantity  of  water. — 
5tb  August,  1812. 

To  Thomas  Hubball,  of  Clerkenwell  Close,  in  the 
county  of  Middlesex,  japanner,  and  William  Robert  Wale 
King,  of  Union  Court,  Holborn  Hill,  in  the  city  of  Lon- 
don, tin  plate  worker,  for  their  new  and  improved  method 
of  ornamenting  articles,  japanned,  painted,  or  sized,  whe- 
ther raade  of  paper,  wood,  or  any  metallic  substance  ;  as 
also  leather,  oil  cloths  for  tables  or  floors,  and  wainscot 
or  plaster  walls  or  partitions.— 6th  August. 

MKTEORO- 
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meteorological  tab^e, 

By  Mr.  Gary,  of  the  Strand, 

For  Septemler  1812. 


Thermometer. 
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Sept.  1 

55 

60 

53 

•12 

46 

Cloudy 
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14 

50 

69 

50 

•15 
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23 

55 
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45 

62 
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47 
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26 

55 

N.  B.  The  Barometer's  height  is  taken  at  one  o'clock. 
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XLIV.  Ohservations  intended  to  shoiu  that  the  progressive 
Motion  of  Snakes  is  partly  perjormed  by  means  of  the 
Ribs,     Bij  EvERAiiD  Home,  Esq.  F.R.S,* 

\Jn  a  former  occasion  I  laid  before  the  Society  a  descrip- 
tion of  the  mechanism  of  the  hood  of  the  cobra  de  capello 
snake  of  the  East  Indies,  the  coluber  naja  of  Linnaeus,  ia 
which  the  ribs  of  the  neck  are  shown  to  be  formed  in  a  par- 
ticular manner ;  so  that,  when  they  are  raised,  the  skin  be- 
comes stretched  out,  and  puts  on  the  appearance  of  a  hood. 

The  ribs  so  employed  have  several  peculiarities,  which  I 
took  for  granted  were  confined  to  those  of  the  neck,  for  I 
was  not  in  possession  of  the  bodies  of  the  snakes,  and  there- 
fore could  not  examine  the  others ;  but  have  since  found 
that  many  of  these  peculiarities  are  not  only  common  to  all 
the  ribs  of  this  snake,  but  to  those  of  the  whole  tribe. 

This  fact,  as  it  escaped  my  observation  at  that  time, 
would  have  still  done  so,  had  it  not  been  for  the  following 
circumstances. 

A  coluber  of  unusual  size,  lately  brought  to  London  to 
be  exhibited,  was  shown  to  Sir  Joseph  Banks;  the  animal 
was  lively,  and  moved  along  the  carpel  briskly :  while  it 
was  doing  so,  Sir  Joseph  thought  he  saw  the  ribs  come 
forward  in  succession  like  the  feet  of  a  caterpillar.  This 
remark  he  immediately  communicated  to  me,  and  gave  me 
an  opportunity  of  seeing  the  snake  and  making  my  own 
observations. 

The  fact  was  readily  established,  and  I  could  feel  the 
ribs  with  my  fingers  as  they  were  brought  forward  :  whea 
a  hand  was  laid  flat  under  the  snake,  the  ends  of  the  ribs 
were  distinctly  felt  upon  the  palm,  as  the  animal  passed 
over  it. 

This  becomes  a  more  interesting  discovery,  as  it  consti- 
tutes a  new  species  of  progressive  motion,  and  one  widely 
different  from  those  already  known. 

In  the  draco  volans  the  ribs  form  the  skeleton  of  the 
wings,  by  means  of  which  the  animal  flies,  the  five  pobterior 
ril/S  being  bent  backwards  and  elongated  for  that  purpose, 
so  that  in  that  instance  the  progressive  motion  is  performed 
by  the  ribs;  but  those  particular  ribs  are  superadded  for  this 
purpose,  and  make  no  part  of  the  ore:ans  of  respiration ; 
whereas,  in  the  snake,  the  ribs  are  so  constructed  as  to  {per- 
form their  office  with  respect  to  the  lungs  as  well  as  pro- 
gressive motion. 

*  From  the  Philosophical  Transactions  for  IS  12,  part  i. 
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That  ribs  are  not  essential  to  the  breathing  of  all  animate 
whose  lungs  are  situated  in  the  same  manner  as  in  snakes, 
is  proved  by  the  syren  having  no  ribs;  but  as  this  animal 
has  also  gills,  and  can  breatlie  in  water  as  well  as  in  air, 
the  lungs  are  not  so  constantly  employed,  and  probably  a 
less  perfect  supply  oF  air  to  them  may  suffice. 

In  animals  in  general,  the  ribs  are  articulated  to  the  back 
bone  by  means  of  a  convex  surface,  which  moves  upon  a 
slightly  concave  oive  formed  upon  two  of  the  vertebrae, 
partly  on  the  one  and  partly  on  the  other,  so  that  there  is 
a  rib  situated  between  every  two  vertebrae  of  the  back  ;  but 
in  the  snake  tribe,  the  head  of  the  rib  has  two  slightly  con- 
cave surfaces  which  move  upon  a  convex  protuberance  be- 
longing to  each  vertebra,  so  that  there  is  a  rib  to  each  of 
the  vertebrae. 

One  advantage  of  this  peculiarity  is,  that  it  prevents  the 
ribs  from  interfering  with  the  motion  of  the  vertebra*  on 
one  another.  The  vertebrae  are  articulated  together  by  ball 
and  socket  joints  (the  ball  being  formed  upon  the  lower 
end,  and  the  socket  on  the  upper  one),  and  have  therefore 
much  more  extensive  motion  than  in  other  animals. 

The  muscles,  which  bring  the  ribs  forward,  consist  of 
five  sets,  one  from  the  transverse  process  of  each  vertebra 
to  the  rib  immediately  behind  it,  which  rib  is  attached  to 
the  next  vertebra.  The  next  set  goes  from  the  rib  a  little 
way  from  the  spine  just  beyond  where  the  former  termi- 
nates; it  passes  over  two  ribs,  sending  a  slip  to  each,  and  is 
inserted  into  tlxe  third:  there  is  a  slip  also  connecting  it 
with  the  next  muscle  in  succession.  Under  this  is  the  third 
set,  which  arises  from  the  posterior  side  of  each  rib,  passes 
over  two  ribs,  sending  a  lateral  slip  to  the  next  muscle,  and 
is  inserted  into  the  third  rib  behind  it. 

.  The  fourth  set  passes  fron)  one  rib  over  the  next,  and  is 
inserted  into  the  second  rib. 

The  fifth  set  goes  from  rib  to  rib. 

On  the  inside  of  the  chest  there  is  a  strong  set  of  muscks 
attached  to  the  anterior  surface  of  the  vertebrae,  and  passing 
obliquely  forwards  over  four  ribs  to  be  inserted  into  the 
fifth  rib,  nearly  at  the  middle  part  between  the  two  ex- 
tremities. 

From  this  part  of  each  rib  a  strong  flat  muscle  comes 
forward  on  each  side  over  the  viscera,  forming  the  abdo- 
minal muscles,  and  uniting  in  a  beautiful  middle  tendon, 
so  that  the  lower  half  of  each  rib,  which  is  beyond  the 
origin  of  this  muscle,  and  which  is  only  laterally  connected 
to  it  by  loose  cellular  membrane,  is  external  to  the  belly  of 
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the  anitnal  for  the  purpose  of  progressive  motion  ;  and  that 
half  of  each  rib  next  the  spine,  as  far  as  the  hings  extend, 
is  employed  in  respiration. 

At  the  termination  of  each  rib  is  a  small  cartilage  in 
shape  corresponding  to  the  rib,  only  tapering  to  the  point. 
Those  of  the  opposite  ribs  have  no  connection,  and,  when 
the  ribs  are  drawn  outwards  by  the  mu?cles,  are  separated 
to  some  distance,  and  rest  through  their  whole  length  on 
the  inner  surface  of  the  abdominal  scuta,  to  which  they  are 
connected  by  a  set  of  short  muscles  :  they  have  also  a  con- 
nection with  those  of  the  neighbouring  ribs  by  a  set  of 
short  straight  muscles. 

These  observations  apply  to  snakes  in  general ;  but  they 
have  been  particularly  examined  in  a  boa  constrictor,  three 
feet  nine  inches  long,  preserved  in  the  Hunterian  Museum. 
In  all  snakes,  the  ribs  are  continued  to  the  anus,  while  the 
lungs  seldom  occupy  more  than  one-halt'  of  the  extent  of 
the  cavity  covered  by  the  ribs.  These  lower  ribs  can  only 
be  employed  for  the  purpose  of  progressive  motion,  and 
therefore  correspond  in  that  respect  with  the  ribs  in  the 
draco  volans  superadded  to  form  the  wings. 

The  parts  of  which  a  description  has  been  attempted, 
will  be  better  understood  by  an  inspection  of  Plates  VI.  and 
VII.  than  by  any  explanation  that  words  can  convey. 

In  Plate  VII.  the  joints  between  the  vertebrae  and  ribs  are 
represented  of  the  natural  size,  from  the  skeleton  of  a  large 
boa  sent  from  the  East  Indies  by  the  late  Sir  William 
Jones,  and  deposited  in  the  Hunterian  Museum.  On  the 
under  surface  of  the  vertebra  is  a  protuberance  for  the  at- 
tachment of  muscles  peculiar  to  this  genus  3  it  varies  in  size 
in  the  different  species,  and  explains  the  power  attributed 
to  the  boa  constrictor. 

When  the  snake  is  going  to  put  itself  in  motion,  the  ribs 
of  the  opposite  sides  are  drawn  apart  from  each  other,  and 
the  small  cartilages  at  the  ends  of  them  are  bent  upon  the 
upper  surfaces  of  the  abdominal  scuta,  upon  which  the  ends 
of  the  ribs  rest;  and  as  the  ribs  move  in  pairs,  the  scutimi 
under  each  pair  is  carried  along  with  it.  This  scutum,  by 
its  posterior  edge,  lays  hold  of  the  ground,  and  becomes  a 
fixed  point  from  whence  to  set  out  anew.  This  motion  is 
beautifully  seen  when  a  snake  is  climbing  over  an  angle  to 
get  upon  a  flat  surface. 

When  the  animal  is  moving,  it  alters  its  shape  from  a 
circular  or  oval  form  to  something  approaching  to  a  tri- 
angle, of  which  the  surface  on  the  ground  forms  the  base. 

The  coluber  and  boa  having  large  abdominal  scuta^  which 
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may  be  considered  as  hoofs  or  shoes,  are  the  best  fitted  for 
this  kind  of  progressive  motion ;  there  is,  however,  a  si- 
milar structure  of  ribs  and  muscles  in  the  anguis  and  am- 
phisbsena. 

In  the  anguis  the  ribs  are  proportionally  weaker;  and  as 
these  have  nothing  to  correspond  with  the  scuta,  it  is  pro- 
bable this  mode  of  progressive  motion  is  less  necessary  to 
them. 

The  rings  of  the  amphisbaena  are  a  near  approach  to  the 
large  scuta. 

Description  of  the  Plates, 
Plate  VI. 

A  lateral  view  of  the  muscles  of  the  boa  constrictor. 

AA.  The  straight  muscles  of  the  back. 

BB.  The  first  set  of  muscles  which  arises  from  the  trans- 
verse process  of  each  vertebra,  and  is  inserted  into  the  rijj 
behind  it  close  to  its  head. 

CC.  The  second  set. 

DD.  The  third  set. 

EE.  The  fourth  set. 

FF.  The  fifth  set. 

GG.  Short  muscles  which  pass  from  cartilage  to  cartilage. 

HH.  A  set  of  oblique  muscles  which  passes  from  the 
anterior  side  of  the  bony  extremity  of  each  rib  to  the  pos- 
terior edge  of  each  scutum. 

II.  Muscles  which  pass  from  the  ribs  near  their  heads 
obliquely  backwards,  to  be  inserted  into  the  skin  at  the  edge 
of  each  scutum. 

K.  Muscles  of  the  scuta. 

Plate  VII.    Fig.  I. 

Ail  internal  view  of  the  abdominal  muscles  of  the  boa 
constrictor. 

-^A.  The  muscles  which  pass  from  cartilage  to  cartilage 
of  the  different  ribs. 

BB.  A  set  of  muscles  which  passes  from  the  point  of 
each  rib  over  two  ribs  to  the  middle  of  the  third. 

CC.  A  similar  set  of  muscles  continued  from  the  op- 
posite side  of  the  rib,  passing  over  three  ribs  to  the  body  of 
the  vertebra. 

DD.  The  abdominal  muscles  which  arise  from  the  an- 
terior edge  of  each  rib,  and  pass  to  the  linea  alba. 

EE.  The  linea  alba. 

FF.  The  termination  of  the  set  of  oblique  muscles  which 
passes  from  the  bony  extremities  of  the  ribs  to  the  edges  of 
the  scuta, 

GG.  The 
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GG.  The  muscles  of  the  scuta  consisting  of  two  sets 
which  decussate  each  other. 

Plate  VII.  Fig.  2. 

Represents  two  vertebrse  and  portions  of  ribs  of  the  large 
boa,  to  show  their  articulating  surfaces. 

a  a.  The  process  pecuhar  to  the  vertebra  of  the  boa. 


XLV.  An  Attempt  to  analyse  Cast  Iron,     By  Professor 
Bkrzelius*. 

It  has  for  a  long  time  been  supposed  that  the  principal 
difference  between  cast  iron  and  steel  consisted  in  3. 
small  quantity  of  oxygen  being  present  in  the  farmer; 
so  that  cast  iron  would  be  a  kind  of  carburetted  oxide  of 
iron,  whilst  steel,  on  the  other  hand,  would  be  a  carburetted 
metallic  iron.  This  pretty  generally  adopted  conjecture  re- 
specting the  presence  of  oxygen  in  cast  iron,  probibly  de- 
rived from  a  comparison  of  the  difference  in  malleability 
of  the  cast  iron  and  the  steel,  will  on  a  closer  txammation 
be  found  to  contradict  our  experience  respecting  the  affinity 
of  iron  and  carbon  for  oxygen;  for  at  the  temperature  at 
which  cast  iron  is  formed  the  carbon  and  oxygen  ought  to 
be  changed  into  gaseous  carbonic  acid.  That  cast  iron 
should  be  an  oxidule,  is  also  contrary  to  analogy  drawn 
from  other  metallic  protoxides,  among  which,  as  far  as  I 
know,  the  lowest  degree  of  oxidation  is  always  that  which 
best  will  dissolve  in  acids,  and  which  with  the  greatest 
affinity  will  maintain  this  union;  but  the  cast  iron  exhibits 
all  the  properties  of  a  fully  reduced  metal.  This  question 
respecting  the  composition  of  cast  iron  is  of  importance 
to  theory;  and  its  elucidation  may  prove  useful  when  ap- 
plied to  the  manufacturing  of  cast  iron;  but  what  particu- 
larly deserves  attention  is  the  different  states  in  which  cast 
iron  can  occur,  together  wjth  the  influence  that  these  dif- 
ferent states  may  have  on  the  quality  of  the  wrought  iron. 
The  greater  part  of  those  differences  in  cast  iron  originate 
indisputably  from  the  different  quantities  of  carbon  dis- 
solved by  the  iron  in  the  smelting,  by  which  an  infinite 
variety  can  be  produced  from  the  greatest  to  the  least  car- 
buretted. A  quicker  or  slower  cooling  contributes  also 
considerably  to  alter  the  colour  and  hardness  of  the  cast 
iron,    though  otherwise  of  identical   composition.      But 

*  From  Afhandlingar  i  Fysik,  Kemi  och  Mineialogi,  utgifne  ufW,  Hishtger 
*ch  F.  Bcr%eLius.    3  H.   Stockholm.  18  lO. 


Q  3  these 


i46  An  Attempt  to  analyse  Cast  Iron. 

these  variations  seldom  essentially  affeci  the  good  proper- 
ties of  manufactured  bar  iron.  The  cast  iron  often  ac- 
quires other  differences,  derived  from  foreign  combustible 
substances  in  the  ore,  or  in  the  flgxes,  which  may  greatly 
alter  the  properties  of  the  bar  iron  made  from  it.  To  dis- 
cover these,  and  means  for  their  separation,  is  a  nice  and 
interesting  object  for  the  iron  works.  The  quantity  of 
these  combustible  matters  which  are  metallized  along  with 
the  iron  in  the  heat  of  the  furnace,  and  deteriorate  its 
quality,  is  in  most  instances  so  very  trifling,  that  in 
analysis  it  easily  escapes  notice ;  and  being  diffused  in  a 
mass  of  iron  proportionally  infinitely  greater,  it  maintains 
its  hold  through  all  the  processes  to  which  the  iron  is  after- 
wards subjected  to  render  it  malleable. 

The  surest  way  for  a  chemist  to  discover  these  substances 
is,  first,  to  examine  the  ore  and  the  fluxes  employed  in 
making  the  cast  iron,  and  then  in  the  iron  itself  to  endea- 
vour to  detect  such  substances  as  were  known  to  be  pre- 
sent in  the  ore,  and  likely  to  affect  the  quality  of  the  bar 
iron  made  therefrom. 

This  mode  it  is  probable  would  also  be  the  safest  for  the 
miner  to  pursue,  in  searching  for  means  to  separate  on  the 
large  scale  unfriendly  substances  from  the  ore,  when  he 
wishes  to  gain  good  iron  from  inferior  ore. 

But  before  we  proceed  to  investigate  the  composition  of 
cast  iron  of  a  bad  quality,  it  is  plain  that  we  ought  to 
know  the  constituent  parts  of  cast  iron  in  general,  and  the 
causes  which  operate  to  produce  iron  of  different  qualities 
from  the  same  ore ;  namely,  the  diflerent  phaenomena  in 
the  furnace,  the  duration  of  the  smelting,  the  different 
qualities  of  the  coal  or  ore  made  use  of,  &-c. — I  will  begin 
with  reciting  an  analysis  of  a  specimen  of  good  cast  iron, 
containing  manganese  furnished  by  iMr.  Svcdenstjerna 
from  a  blast-furnace  in  Lekebergslag. 

One  of  the  greatest  obstacles  we  meet  with  in  the  ana- 
lysis of  cast  iron,  is  to  ascertain  the  quantity  of  carbon 
which  it  contains.  The  difficulty  of  obtaining  an  accurate 
result,  is  no  doubt  the  reas  n  why  our  knowledge  of  the 
true  composition  of  cast  iron  has  hitherto  remained  so  de- 
fective. When  we  dissolve  the  cast  iron  in  an  acid,  the 
carbon  in  the  moment  of  parting  with  the  iron  enters  into 
new  combinations,  partly  with  the  component  parts  of  the 
cast  iron,  partly  with  hydrogen  ;  nay,  even  with  the  com- 
ponent parts  of  the  acid  ;  and  therefore  the  products  vary 
jiccording  to  the  acid  employed. 

fl.  On  the  dissolution  of  cast  iron  by  sulphuric  acid, 
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there  is  disengaged,  as  every  one  knows,  an  ill-scented  in- 
flammable gas,  consisting  of  carburetted  liydrogen  gas 
containing  a  portion  oF  a  fetid  volatile  oil.  This  oil,  formed 
from  the  carbon  of  the  iron  with  oxygen  and  hydrogen 
from  the  water,  deposits  in  the  conducting  glass-tubes  in  the 
form  of  a  fat  grayish  coating,  which  at  last  swims  on  the 
water  in  the  pneumatic  trough  as  a  thin  iricfescent  pellicle. 
The  solution  itself  posseses  the  smell  of  this  oil  ;  and  the 
black  substance  remaining  after  the  dissolution  of  the  iron 
contains  a  great  quantity  of  oil,  which  can  be  extracted  by 
alcoliol.  Vauquelin  has  found  that  a  phosphuretted  iron 
produces  a  still  more  fetid  oil,  and  that  phosphorus  also 
remains  in  this  oleaginous  black  residuum,  if  this  black 
fetid  substance  be  burnt,  there  finally  remains  a  grayish 
siliceous  earth. 

h.  When  cast  iron  is  dissolved  in  muriatic  acid,  then 
more  gas  and  less  oil  are, obtained  ;  the  portion  that  remains 
insoluble  in  the  acid  is  now  brownish,  less  \n  weight  and 
volume,  and  assumes  a  light  gray  colour  on  drying.  It 
blackens  when  burned,  and  leaves  at  last  siliceous  earth.  (I 
know  not  whether  the  difference  in  the  quantity  of  the  pro- 
ducts resulting  from  the  dissolution  of  the  carbon  in  these 
acids,  ought  to  be  ascribed  to  the  greater  tendency  of  sul- 
phuric acid  to  form  oil  and  ether,  than  muriatic  acid  pos- 
sesses, judging  froui  their  effect  upon  alcohol.)  We  thus 
find  that  neither  the  sulphuric  nor  the  muriatic  acids  can  be 
employed  for  ascertainina,-  the  carbt)n  contained  in  iron  ; 
and  it  will  likewise  be  seen  from  what  follows,  that  no 
direct  determination  can  be  obtained  from  a  dissolution  in 
any  of  the  other  acids. 

c.  Having  perceived  in  the  experimenls  with  the  sul- 
phuric and  muriatic  acids,  that  the  affinity  of  carijon  for 
the  disengaged  hydrogen  gave  origin  to  the  different  sub- 
stances which  were  formed,  I  dissolved  cast  iron  in  nitro- 
muriatic  acid.  When  [  conducted  the  disengaged  gas 
through  lime-water,  there  occurred  a  considerable  deposit 
of  carbonate  of  lime — a  proof  that  thecarbon  was  acidified 
by  the  acid.  During  the  dissolution  small  bright  metallic 
particles  separated  from  the  pieces  of  cast  iron,  which 
pieces  afterwards  required  a  more  concentrated  acid  and  a 
higher  temperature  for  dissolution.  These  particles  were 
found  to  be  graphit,  which  must  have  been  deposited  by 
the  consolidation  of  the  cast  iron,  and  therefore  now  only 
mechanically  separated,  since  the  surroundmg  iron  is  sooner 
dissolved  by  the  acid  than  the  graphit.  When  all  that 
i\2s  metallic  had  become  dissolved;  then,  both  from  a  soly- 
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tion  with  nitric  acid  alone,  and  from  that  with  nitro-mn- 
riatic  acid,  there   ultimately  remained  a  black-brown,  soft, 
carbonaceous  mass,  which  in  its  appearance  was  pcrFectly 
alike    from  different  experiments;  -but  varied  much  in  che- 
mical habitudes,   according  to  the  quantity  and  concentra- 
tion of  the  acid,  the  temperature  at  the  dissolution,  and 
other  circumstances.     It  anioiinted  on  an  average  to  more 
than  4  per  cent,  of  the  weight  of  the  iron  employed.     It 
was  always  in  a  small  degree  soluble  in  water,  and  in  its 
chemical  character  resembled  the  extractive  substance  met 
with  in  mould  earth — the  last  stage  of  vegetable  putrefac- 
tion.   In  some  experiments,  I  found  it  so  soluble  in  boiling 
water,  that  on  cooling  a  great  quantity  was  again  precipi- 
tated ;  caustic  ammonia  dissolved  it  more  copiously  than 
water.     In  other  experiments,  it  was  less  soluble  in  water, 
but   then  proporiionably   more  so  in  caustic  alkali,   with 
which   it    formed  a  dark,  opake,   and  nearly  black  fluid, 
which,  like  the  alkaline  solution  of  the  extractive  substance 
before  mentioned,  was  again   precipitated  by  acids.     If  an 
aqueous  solution  of  this  brown  substance  be  evaporated,  it 
then  precipitates,  and  the  liquor  gradually  loses  its  colour. 
On  heating  this  substance,  it  smelt  like   heated   peal  turf, 
and  when  inflamed   it  spontaneously  continued  in    a  state 
of  ignition,   giving   a  smell  of  peat ;  alter  which  there  re- 
inained   grayish- red  ashes.     In    short,   the   action    of  the 
nitric  acid  on  the  carbon  of  the  cast  iron  generates  here  a 
substance,  which  in  character  is  identical  with  the  extractive 
substance  from  mould  earth  and  peat  turf.     I  do  not  intro- 
duce this  as  an  essential  circumstance  relative  to  the  com- 
position of  cast  iron,  but  as  a  remarkable  phaenomenon  of 
the  action  oF  nitric  acid  on  carbon,  which  perhaps  might  be 
classed  along  with  Hatchett's  discovery  of  artificial  tannin, 
from    the  mutual  action  of  charcoal  and  nitric  acid.     A 
part  of  this  extractive  substance  dissolves  in  the  last  water 
of  edulcoration,  and  ihereFore  it  has  passed   into  the  so- 
lution of  iron  undissolved.     If  this  be   precipitated  with 
caustic  ammonia,  then  the  reinaining  solution  is  sometimes 
yellow;  this   substance  does,   however,  for  the  most  part 
precipitate  with   oxide   of  iron.      When   this   is   digested 
with  caustic  potash  the  ley  will  be  of  a  dark-brown  colour, 
though  none  of  the  oxide  of  irpn  is  dissolved.     These  clr- 
cumslances  are  sufficient  to  show  the  impossibility  of  de- 
termining the  quantity  of  carbon  by  the  solution  of  iron  in 
nitric  acid. 

I  noticed  a  constant  peculiarity  of  this  extractive  sub- 
stance, that  though  digested  with  diluted  muriatic  acid,  so 

that 
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that  all  substances  soluble  by  an  acid  ought  to  have  been 
taken  up;  yet  T  found,  after  ignition  o^  the  undissolved 
iTjass,  a  portion  of  magnesia,  which  frequently  amounted  to 
the  whole  of  what  was  contained  in  the  iron,  and  which 
is  never  left  undissolved  when  sulphuric  or  muriatic  acids 
are  employed  vvithout  any  addition  of  nitric  acid.  The 
magnesia,  or  its  base,  must  therefore  have  entered  into  the 
composition  of  this  substance,  as  is  the  case  in  vegetables, 
from  which  the  various  earths  met  with  in  the  ashes  never 
can  be  separated  by  acids  before  combustion. 

1.   A  piece  of  cast  iron  (part  of  the  same  mass  that  was 
employed  for  all  the  analyses  hereafter  described)  weighing 
19- 1  grammes,  was  dissolved  in  a  niixture  of  sulphuric  acid, 
nitric  acid,  and  water.    The  dark-brown  solution  produced 
was  strained  through  a  weighed  filter,  and  the  black-brown 
mass  left  on  the   filler  was  first  washed  with  water  and 
nitric  acid,  to  remove  all   the  iron,  and  then  with  boiling 
water.     That  which   passed   through  during  the   washing 
with  boiling  water  deposited  a  brown  substance  on  cooling. 
The  dried  filter  had  gained  0'225  of  a  gramme  of  adherent 
brown   extractive  substance,  of  which  0*15  could  be  taken 
iVom  the  filter  without  injuring  the  paper;   this  when  burnt 
left  O'OS    of  a  gramme  of  gray-red  ashes  corresponding  to 
0045  for  the  0-225  of  extractive  substance.     These  ashes 
■when  boiled  with   muriatic  acid  left  0*025  of  silica,  equal 
to  0-037   for   the   whole  mass.      Out  of  the  solution   sa- 
turated with  caustic  ammonia  was  precipitated  a  vestige  of 
iron  by    benzoate   of    potash,  after   which   carbonate   of 
potash  separated,  on  boiling,  a  small  quantity  of  magnesia, 
but  loo  diminutive   to   be   weighed.     (Here  it  might  be 
asked,  how  the  nature  of  a  substance  can  be  ascertained 
when  in  so  small  a  quantity  as  not  to  be  weighed?     I  had 
had   an  opportunity  of  discovering  this  by  an  assay  on  a 
larger  scale.     From  107  grammes  of  the  very  same  kind  of 
cast  iron,  dissolved  in  a  similar  mixture  of  acids,  I  obtained 
magnesia  in  such  quantity,  that  its  proportion  to  sulphuric 
acid  evidently  disim^uished  it   from  lime  and  other  kinds 
of  earths.     But  as,   in  my  experiments  with  the  brown  ex- 
tractive mass,  an  indeterminable  portion  of  its  weight  had 
been  destroyed,  I  could  no',  even  from  this  experiment  on 
a  larger  scale,  determine  the  quantity  of  magnesia  therein, 
which   at  all  events  is  extremely  small.)     That  portion  of 
the  extractive  substance  which  was  found  partly  dissolved 
and  partly  precipitated  in  the  water  employed  to  wash  the 
filter,  weighed,  after  drying,  0*  1  7  of  a  gramme,  and  produced 
0'017  of  ashes  in  character  like  the  former.    These  ashes 

(0-045  + 
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(O'045-|-O»017  =  O"O62)  from  the  whole  of  the  extractive 
substance  (0-225  4-0*  170  =  0-395)  consisted  chiefly  of  silica 
about  0*05.  The  remainder  is  oxide  oF  iron,  magnesia, 
and  a  loss  which  is  inevitable  in  such  small  experiments. 

2.  The  red-brown  acid  solution  of  iron  was  carefully 
neutralized  with  caustic  ammonia:  a  pale  yellow  precipi- 
tate was  slowly  deposited,  which  I  took  to  be  a  mixture  of 
silica  and  phosphate  of  iron.  The  precipitate  on  the  filter 
was  well  washed,  dried,  and  ignited.  On  burning  it 
emitted  vapours  of  sulphureous  acid,  and  left  at  last  3*375 
grammes  of  a  beautiful  red  oxide  of  iron.  It  dissolved 
completely  in  muriatic  acid,  and  therefore  did  not  contain 
silica:  nor  did  it  show  any  signs  of  precipitation  with  a 
solution  of  muriate  of  lead,  even  after  several  days.  The 
yellow  mass  which  deposited  on  the  neutralization  of  the 
solution  was  therefore  nothing  but  a  sub-sulphate  of  oxide 
of  iron. 

3.  The  water  employed  to  wash  this  precipitated  sul- 
phate of  iron  had  deposited,  after  48  hours,  a  salt  in  large 
crystals,  colourless,  and  resembling  alum.  They  had  a 
sweetish  astringent  taste,  and  therefore  from  their  external 
character  1  supposed  them  to  be  alum.  I  dissolved  them 
in  a  caustic  ley  of  potash.  A  great  deal  of  ammonia  was 
disengaged,  and  red  oxide  of  iron  was  deposited  in  great 
quantity,  which  did  not  get  darker  by  boiling, — a  proof  that 
the  salt  did  not  contain  any  oxide  of  manganese.  The 
ley  of  potash  super-saturated  with  muriatic  acid,  and  car- 
bonate of  ammonia  added  in  excess,  gave  no  sign  of  tur- 
bidness.  This  salt  therefore  contained  no  alumina,  and 
was  a  triple  salt  of  sulphuric  acid,  ammonia^  and  oxide  of 
iron. 

4.  The  solution  of  iron  which  had  been  neutralized  wms 
mixed  with  caustic  ammonia  in  excess.  The  precipitate 
taken  on  the  filter  was  well  edulcorated  and  mixed  with  . 
that  before  obtained  (in  No.  3),  and  thereafter  ignited  in  a 
platina  crucible.  The  burnt  oxide  was  dark-red^  and 
weighed  22*28  grammes. 

5.  Three  granmies  of  this  oxide  dissolved  in  muriatic 
acid  left  on  the  filter  a  little  of  gelatinated  silica,  which 
after  burning  weighed  0*01,  answering  to  22*28  oxide  of 
iron,  equal  0-075. 

6.  The  muriatic  solution  was  neutralized  as  correctly  as 
possible  with  ammonia,  then  precipitated  with  benzoate  of 
potash,  and  filtered.  The  percolated  solution  was  precipi- 
tated with  caustic  potash  in  excess.  The  precipitate  be- 
came black  in  drying,   and  weighed  after  burning  0-2. 

When 
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When  dissolved  again  in  muriatic  acid,  and  precipitaied 
with  prussiate  of  potash,  it  produced  a  white  precipitate, 
which  by  degrees  assumed  a  purple  tint  in  the  air,  and  by 
the  bloyv-pipe  proved  to  be  manganese.  Caustic  potash 
separated  from  the  remaining  solution  a  vestige  of  magnesia. 

7.  The  alkaline  solution  remaining  after  the  precipita- 
tion of  the  oxide  of  manganese  produced  no  alumina  when 
super-saturated  with  muriatic  acid,  and  thereafter  mixed 
with  carbonate  of  ammonia.  This  cast  iron,  therefore,  had 
not  contained  any  sensible  quantity  of  alumina. 

8.  The  liquor  of  the  solution  which  had  been  precipi- 
tated with  caustic  ammonia  (see  No.  4.)  was  now  eva- 
porated to  two-thirds  in  a  well  covered  porcelain  vessel, 
after  which  it  was  mixed  with  oxalic  acid  :  in  24  hours  it 
deposited  a  most  inconsiderable  quantity  of  a  white 
powder,  vvhich  changed  to  red  in  drying,  but  after  burning 
blackened,  and  had  the  properties  of  manganese.  The 
remaining  fluid  mixed  with  sub -carbonate  of  potash,  and 
boiled  till  all  ammonia  was  expelled,  did  not  deposit  any 
thing,  and  had  therefore  not  retained  any  magnesia. 

But  before  I  proceed  to  sum  up  the  results  from  this 
analysis,  I  must  give  an  account  of  some  remarkable  cir- 
cumstances attending  the  separation  of  the  substances  met 
with  in  the  cast  iron.  The  first  relates  to  the  iron  and  the 
manganese.  We  know  the  certainty  derived  from  the  old 
method  of  using  the  neutral  succinates,  but  this  acid  is 
unfortunately  too  expensive  to  be  applied  where  ihe  greater 
portion  is  oxide  of  iron.  The  action  of  benzoic  acid  up- 
on the  oxides  of  iron  and  manganese  perfectly  resembles 
that  of  the  succinic  acid  ;  and  Mr.  Hisinger  has  already 
proved  that  it  also  may  be  constdered  as  possessing  certain 
advantages  over  the  latter.  But  one  circumstance"deserves 
notice,  which  might  lead  to  an  incorrect  result;  namely, 
that  the  benzoic  acid  during  the  evaporation  of  its  salts  is 
partially  volatilized,  and  leaves  a  basic  salt  in  the  dried 
mass.  The  benzoat  of  ammonia  is  however  an  exception 
from  this,  for  it  always  becomes  acid.  These  basic  salts 
precipitate  so  much  of  manganese  as  the  surplus  of  their 
base  can  afford,  and  thus  produce  a  diminished  result.  Bi'.t 
if  the  solution  is  acid,  no  manganese  will  precipitate,  and 
iron  alone  is  deposited,  along  with  the  difficultly  soluble 
acid.  It  is  plain  that  the  free  acid  of  the  mixture  must  be 
no  other  than  benzoic  acid,  in  order  that  decomposition 
and  precipitation  may  take  place.  The  latter  refers  to  the 
oxide  of  manganese  and  to  the  magnesia,  for  the  separa- 
tion of  which  I  do  not  yet  know  any  infallible  method. 

.  Vauquelin's 
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Vanqiielin*s  proposal  for  precipitating  the  oxide  of  man- 
ganese with  hydro-sulphuret  of  alkali  may  not  at  all  suc- 
ceed, and  so  much  the  less,  as  BerthoUet  states  that  the 
oxide  of  manganese  with  the  sulphuretted  hydrogen  pro- 
duces soluble  combinations.  The  same  is  ihe  case  with 
alkaline  sulphurets.  What  first  is  added,  precipitates  no- 
thing; afterwards,  with  greater  quantities  of  alkaline  sul- 
phates, there  will  precipitate  a  mixture  of  sulphur,  oxide  of 
manganese,  and  magnesia.  I  had  long  before  experienced 
ihat  sal-ammoniac  when  boiled  with  magnesia  is  decom- 
posed to  a  triple  salt;  therefore,  in  the  hope  of  turning  to 
account  this  disposition  of  the  magnesia  for  separating 
it  from  the  oxide  of  manganese,  I  boiled  a  mixture  of 
magnesia  and  oxide  of  manganese  (precipitated  together  by 
caustic  potash  and  edulcorated)  with  sal-ammoniac  in 
greater  quantity  than  would  have  been  required  for  forming^ 
a  triple  salt  with  the  whole  mass.  When  on  a  continued 
digestion  no  more  ammonia  was  disengaged,  the  mixture 
was  filtered,  and  precipitated  with  caustic  potash.  The 
precipitate  contained  so  much  oxide  of  manganese  that  it 
blackened  in  drying.  I  therefore  varied  the  experiment, 
so  that  a  mixed  solution  of  muriate  of  manganese,  muriate 
of  magnesia  and  sal-ammoniac  were  treated  with  caustic 
ammonia  in  great  excess,  and  placed  under  a  bell  with 
oxygen  gas  ;  the  mixture  was  taken  out  alter  72  hours. 
It  had  deposited  a  great  deal  of  black  oxide  of  manganese. 
After  filtration  it  was  precipitated  with  caustic  potash;  the 
precipitate  was  found  black  after  drying,  and  had  therefore 
contained  oxide  of  manganese.  Thereafter  I  endeavoured 
to  separate  them,  partly  with  neutral  tartrat  of  ammonia, 
and  partly  with  super-tartrat  of  ammonia;  but  neither  of 
them  precipitated  thereby.  Mallate  of  ammonia  did  not 
precipitate  the  magnesia,  but  yielded  a  small  precipitate 
with  manganese  salts.  It  did  not  however  precipitate  fully, 
and  therefore  could  not  be  employed.  A  solution  of  borax 
does  not  precipitate  magnesia,  but  it  precipitates  solutions 
of  manganese.  If  we  mix  a  solution  of  magnesia  and 
manganese  with  borax,  there  will  be  no  precipitation  ;  and 
should  we  have  precipitated  the  manganese  by  itself  with 
borax,  and  then  add  a  solution  of  sulphat  of  magnesia, 
the  precipitate  rcdissolves.  In  short,  the  only  method  of 
tolerable  satisfaction  that  I  have  found  for  separating  them 
was  this: — after  having  sufficiently  burnt  the  mixture  of 
magnesia  and  nianganese,  for  the  purpose  of  expelling  the 
carbonic  acid  out  of  the  magnesia,  they  were  weighed,  dis- 
solved in  diluted  sulphuric  acid,  which  left  a  great  portion 
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of  oxide  of  manganese  undissolved,  and  then  ihe  dissolved 
oxide  of  manganese  precipitated  with  prussic  alkali ;  after 
which  the  magnesia  was  separated  with  caustic  potash*. 

This  analysis  gives  the  following  products  from  the  cast 
iron  : 

Red  oxide  of  Iron 25"660 

Oxide  of  manganese  contaminated  with  magnesia    1'485 

Silica ; 1  •  1 25 

Burnt  extractive  substance 0*336 


27*606 

If  100  parts  of  red  oxide  of  iron  consist  of  30  66   parts 

of  oxygen,  and  69*34   parts  of  ironf,  then  these  25-66  of 

oxide  of  iron  correspond  to   17*85  of  pure  iron  in  the  J9'l 

grammes  of  the  analysed  cast  iron. 

If  100  parts  of  burnt  oxide  of  manganese  consist  of  29| 
oxygen  and  70|  metallic  manganese,  then  1*485  gramme 
of  oxide  indicates  1*043  metal  of  manganese.  By  adding 
the  manganese  to  the  quantum  of  iron,  then,  what  is  defi- 
cient in  19*  1=0*1 1  of  a  gramme  will  be  loss,  and  carbon. 
Arranged  according  to  per  centage,  the  component  parts 
consist  of    Iron  contaminated  with  base  of  silex. .  93*875 

Manganese 5*460 

Carbon  and  loss 0*665 


1000*   00 

The  loss  exhibited  by  the  foregoing  analysis  is  too  small. 

I  therefore  thought  it  probable  that  a  great  portion  of 

fsulphuric  acid,  notwithstanding  the  strong  ignition,  might 

have  remained  in  the  oxide  of  the  iron;  which  determined 

me  to  repeat  the  analysis  in  a  different  manner. 

1.  To  ascertain  in  a  positive  manner  the  quantity  of  car- 
bon present  in  the  cast  iron,  I  pulverized  a  part  of  the 
bruised  crystals  m  a  cast-iron  mortar,  and  sifted  the  powder 
through  a  fine  linen  cloth.  I  did  not  collect  what  first  went 
through,  and  which  might  possibly  be  defiled  by  dust  from 

*  Since  these  experiments  were  made  in  the  beginning  of  the  year  1808, 
M.  Gay-Lussac  has  proved  that  the  most  part  of  the  metals  are  precipitated 
from  their  neutral  solutions  in  acetic  acid,  by  means  of  a  stream  of  sul- 
phuretted hydrogen,  which  also  may  be  happily  employed  for  separating 
oxide  of  manganese  from  magnesia  and  from  lime.  Berthollet's  above- 
mentioned  soluble  compound  of  sulphuretted  hydrogen  and  oxide  of  man- 
ganese is  not  formed  when  hydrosulphuret  of  potash  is  mixed  with  a  solu- 
tion of  manganese,  and  Vauquelin's  proposed  method  is  of  course  very  ap- 
plicable to  the  fame  purpose. — The  Author. 

•f-  See  the  author's  Experiments  on  Definite  Proportions,  Annates  de 
Chimie,  181 1,  August ;  and  also  /ifhandLingar  i  Fysik,  Kemi  och  Mineralogi. 
3  H.  1810.  pag.  220. 

the 
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the  linen.  Five  grammes  of  this  powder  I  mixed  with  60 
grammes  of  pure  and  recently  crystallized  nitre,  which  held 
no  mechanical  intermixture  of  combustible  substances. 
The  mixture  was  put  in  a  retort  of  glass  luted  to  a  tubu- 
lated receiver,  from  whence  the  disengaged  gas  was  con- 
ducted through  lime-water  in  several  bottles.  The  retort 
was  healed  in  a  sand  cupel.  A  little  before  the  commence- 
ment of  the  ignition,  gas  was  disengaged,  which  made  the 
lime-water  turbid ;  an  effect  which  lasted  as  long  as  any 
disengagement  of  gas  took  place,  and  which  continued 
slowly  during  the  ignition  for  four  hours ;  after  which  it 
ceased,  and  the  apparatus  was  left  to  cool.  Carbonate  of 
lime  had  deposited  only  in  the  first  and  second  bottle.  The 
lime-water,  which  in  both  was  still  caustic,  was  decanted, 
and  the  lime  was  repeatedly  washed  with  water.  It  was 
then  separated  from  the  bottles  with  muriatic  acid,  from 
whicH  it  was  precipitated  with  carbonate  of  ammonia.  The 
mass  which  remained  in  the  retort  was  alkaline,  and  con- 
tained at  the  bottom  a  black,  somewhat  brownish  oxide  of 
iron.  It  was  dissolved  in  water  freed  from  oxide  of  iron 
by  filtration,  and  precipitated  with  a  much  diluted  solution 
of  muriate  of  lime.  The  precipitated  muriate  of  lime 
mixed  with  that  obtained  from  the  lime-water,  weighed 
after  washing  and  drying  1*6  gramme,  which  (when  100 
parts  carbonate  of  lime  contain  43*0  of  carbonic  acid)  cor- 
respond to  0-697  parts  of  carbonic  acid.  These  (since  car- 
bonic acid  contains  28*46  per  cent,  of  carbon)  correspond 
to  0*1983  of  carbon;  which  divided  among  five  grammes 
of  cast  iron,  produces  0*0396  of  carbon  per  gramme,  or  8*96 
per  cent.  The  dark  oxide  of  iron  obtained  was  difficultly 
soluble  in  muriatic  acid,  and  gave  no  signs  of  the  disen- 
gagement of  hydrogen  gas. 

2.  7*9  orammes  of  the  same  cast  iron  were  dissolved  in 
nitric  acid  in  a  weighed  glass  phial ;  the  solution  was  of  a 
thick  consistency,  black-brown  andopake.  It  was  evapo- 
rated to  dryness,  and  burnt  in  the  phial.  The  cast  iron  had 
gained  '2' 65  grammes  in  weight,  and  left  10*55  grammes  of 
imnure  oxide  of  iron.  On  taking  out  the  oxide,  there  was 
yet  found  a  rcgulus  piece  of  iron  which  weighed  0  7575, 
and  after  the  solution  in  nitric  acid,  and  after  the  ignition 
of  the  nitrate  of  irop,  weighed  1*057  gramme;  so  that  the 
total  oxide  of  iron  obtained  was  10*837  grannnes,  of  which 
all  conk!  not  be  considered  red  oxide,  since  the  stratum 
nearest  the  rcgulus  must  have  been  black  oxide,  and  the 
exterior  crust  of  the  regulus  must  also  have  contained  some, 
f f  we  now  assume  that  all  were  oxide  of  iron  in  this  assay, 

or. 
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or,  what  amounts  to  the  same,  that  the  oxide  of  manganese 
and  the  silica  had  not  contained  oxygen  in  such  a  propor- 
tion to  the  oxide  of  iron  as  to  have  much  influenced  the 
result,  then  10*837  grammes  oxide  correspond  to  7*542 
grammes  of  metallic  mass  ;  after  which  there  remain  0*357  of 
a  gramme  of  loss,  which  in  this  experiment  can  be  nothing 
else  than  carbon,  and  being  divided  among  7*9  grammes  of 
cast  iron,  gives  4'5  per  cent.  oF  carbon.  This  must  evi- 
dently be  too  much,  when  we  see  that  the  oxide  obtained 
could  not  possibly  be  oxidated  to  maximum  in  the  whole 
of  its  mass. 

3.  Since  the  result  of  the  preceding  experiment  was  at 
all  events  very  indecisive,  I  repeated  it  with  five  grammes  of 
coarsely  bruised  cast  iron,  which  was  dissolved  completely 
in  so  much  nitric  acid,  that  the  solution,  when  viewed 
against  the  flame  ol'  a  candle,  was  found  clear  at  bottom, 
without  any  iron  being  left  undissolved.  Evaporated  in 
the  same  vessel  to  dryness,  and  burnt,  there  were  left  6*925 
grammes  of  oxide  of  iron.  But  before  I  undertake  to  de- 
termine the  quantity  of  carbon  in  this  experiment,  I  must 
first  mention  an  attempt  made  to  discover  more  exactly  the 
quantity  of  manganese. 

4.  Five  grammes  of  the  same  cast  iron  were  dissolved  in 
an  apparatus  for  disengaging  gas,  with  the  assistance  of 
very  gentle  heat.  The  gas  was  received  over  rain-water, 
and  amounted  to  65  Swedish  decimal  cubic  inches ;  or, 
minus  1  cubic  inch  as  much  as  from  4  grammes  of  mal- 
leable iron  dissolved  in  the  same  apparatus,  and  conse- 
quently diluted  with  an  equal  volume  of  atmospheric  air 
from  the  vessel.  The  gas  was  burnt  in  oxygen  gas,  and 
yielded  ro3  gramme  of  carbonate  of  lime,  the  carbonic 
acid  being  detained  by  lime-water.  But  in  this  experiment 
the  whole  apparatus  was  become  coated  with  a  fetid  oil, 
v-'hich  also  collected  on  the  water  in  the  apparatus  in  the 
form  of  iridescent  pellicles,  and  which  admitted  be- 
ing washed  off  with  alcohol,  after  the  solution  was 
poured  out  from  the  phial  in  which  the  solution  was  per- 
formed. We  thus  find  it  impossible  that  the  whole  quan- 
tity of  carbon  in  the  iron  could  be  contained  in  the  gas; 
besides  that,  on  the  combustion  of  the  gas,  the  last  portions 
were  certainly  prevented  from  complete  deflagration  by  the 
copiously  formed  carbonic  acid,  which  also  the  altered  co- 
lour of  the  flame  appeared  to  indicate.  The  1*03  of  car- 
bonate of  lime  obtained,  answers  precisely  to  2|  per  cent,  of 
carbon.  The  muriatic  solution  was  filtered,  and  left  on 
the  filter  a  gray,  bulky,    pulverulent  mass,    which   after 
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washing  and  burning  weighed  0*0125,  and  was  silica, 
which  as  near  as  can  be  corresponds  to  the  sihca  left  un- 
dissolved in  the  before  described  experiment  on  a  larger 
scale.  The  filtered  solution  was  mixed  with  nitric  acid, 
and  boiled  to  the  full  oxidation  of  the  iron  ;  after  which  it 
was  saturated  as  perfectly  as  possible  with  carbonate  of 
potash,  and  then  precipitated  with  benzoate  of  potash  :  the 
precipitate  was  separated  on  the  filter,  and  the  filtered  so- 
lution, mixed  with  the  inspissated  water  of  edulcoration, 
was  precipitated  with  caustib  potash.  The  deposit  soon 
blackened.  It  weighed  <cftcr  washing  and  burning  0  335 
of  a  gramme.  Dissolved  in  muriatic  acid,  and  precipitated 
with  prussiate  of  pot.ish,  there  stibsided  prussiate  of  man- 
ganese, which  was  collected  on  the  filter.  From  the  per- 
colated fluid,  caustic  potash  precipitated  a  small  quantity 
of  magnesia,  which  when  burnt  weighed  0*01  of  a  gramme. 

In  the  C)'9'25  grammes  of  oxide  remaining  after  the 
oxidation  of  five  grammes  of  cast  iron  (No.  3.)  there  was 
therefore  0*325  of  oxide  of  manganese,  O'Ol  of  a  gran) me  of 
magnesia,  and  (according  to  the  before  described  larger 
scale  of  assay,  from  which  I  could  be  tolerably  sure  of  its 
charge  of  silex)  0*0325  of  silica.  As  to  the  quantity  of 
oxygen  in  both  these  earths,  it  could  very  well  be  totally 
excluded,  since  the  whole  quantity  of  both  of  them  toge- 
ther does  not  fully  amount  to  I  per  cent.  But  I  know 
from  experiments  of  my  own  (though  not  yet  in  a  state  for 
publication)  that  the  silica  contains  more  oxygen  than  the 
red  oxide  of  iron ;  and  that  the  magnesia  contains  less. 
In  the  calculation  I  will  let  the  one  make  up  for  the  other, 
since  the  error  will  be  but  an  insignificant  fraction. 

The  Case  of  the  oxide  of  manganese  is  not  so  indifferent. 
Fourcroy  states  that  100  parts  of  manganese  take  up  68 
parts  of  oxygen  for  forming  168  parts  of  black  oxide  of 
manganese.  I  do  not  know  whether  he  in  this  place 
means  the  crystallized  black  oxide  produced  by  nature, 
and  which  on  burning  gives  oxygen  gas;  but  which  also  I 
do  not  know  that  any  chemist  hitherto  has  produced  arti- 
ficially without  the  aid  of  electricity.  Bergman  estimates 
the  quantity  of  oxygen  in  the  brown  oxide  at  26,  and  the 
metal  at  74  per  cent.  I  reduced  a  small  portion  of  car- 
bonate of  manganese  free  from  iron,  and  obtained  a  regulus 
which  after  a  careful  cleansing  of  its  surface  weighed 
C-5075  of  a  gramme.  It  was  not  in  the  least  attracted  by  the 
magnet.  Dissolved  in  pure  nitric  acid  in  a  weighed  glass 
phial,  it  yielded,  after  the  evaporation  of  the  salt  and  its 
calcination  in  the  pbial,0*7225  of  a  gramme  of  black  oxide  of 

manganese. 
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manganese.  This  makes  an  addition  in  the  weight  of 
0*215  oxygen.  Thus  100  parts  of  oxide  of  manganese 
after  exposure  to  a  red  heat  consist  of  70'25  of  manganese 
and  29'75  of  oxygen,  and  100  parts  of  metallic  manganese 
take  up  42-16  parts  of  oxygen  in  forming  this  oxide.  This 
so  nearly  agrees  with  the  red  oxide  of  iron,  that,  without 
any  remarkable  error,  we  may  calculate  the  quantity  of 
metal  by  ,oniittmg  the  trilling  portions  of  manganese 
oxide,  and  counting  the  whole  for  oxide  of  iron,  as  I  have 
done  in  the  fiist  and  less  successful  attempt  to  oxidize  the 
cast  iron  with  nitric  acid.  A  want  of  the  metal  of  man- 
ganese prevented  me  from  repeating  this  experiment  on  a 
greater  quantity,  to  attain  greater  precision.  But  the  result 
as  stated  is  sufficiently  accurate  for  the  calculation  we  here 
require.  I  also  must  observe,  that  the  oxide  of  manganese 
obtained  in  the  analysis  of  the  iron  was  afterwards  treated 
with  nitric  acid  in  a  crucible  of  gold,  on  which  its  weight 
was  found  not  to  have  altered  in  the  least ;  so  that  the 
manganese  in  both  instances  was  in  an  equal  degree  of 
oxidation ;  which  is  a  circumstance  of  great  moment  in  the 
calculation. 

When  from  6-925  of  oxide  from  the  cast  iron  we  de- 
duct 0'3-25  oxide  of  manganese,  there  remain  6'6  grammes 
for  oxide  of  iron  (contaminated  with  a  most  minute  por- 
tion of  earths),  which  correspond  to  4*5764  of  pure  metallic 
iron;  and  as  0*325  of  a  gramme  of  oxide  of  manganese  indi- 
cate 0*2283  of  metallic  manganese,  they  make  together 
4*805  grammes  of  metal.  If  these  be  deducted  from  the 
five  grammes  of  cast  iron  employed,  there  remain  0*195 
of  a  granuTie  for  carbon,  which  during  the  experiment  had 
escajied  in  the  form  of  carbonic  acid  ;  and  this  divided  into 
fvve  gives  3*9  per  cent,  which  is  0'06  per  cent,  less  than  in 
the  experiment  for  oxidizng  the  cast  iron  with  nitre.  These 
experiments  may  therefore  be  considered  as  perfectly  cor- 
roborating each  other.  They  also  prove  that  the  carboa 
in  cast  iron  is  not  present  in  the  state  of  dianjond,  but  in 
the  state  of  graphit,  or  such  carbon  as  is  contained  in  car- 
bonic acid  to  the  amount  of  28  per  cent.;  otherwise  the 
loss  in  the  last  calculated  experiment  ought  to  have  beea 
much  less  than  the  quantity  of  carbon  in  that  with  nitre. 
That  it  turned  out  greater  in  this  experiment  is,  because  a 
loss  could  not  take  place  in  it  but  from  erroneous  data  for 
calculating  the  quantity  of  metal. 

In  order  to  prove  decidedly  that  this  cast  iron  contained 
neither  sulphur  nor  phosphorus,  I  dissolved  five  grammes 
thereof  in  pure  nitric  acid  ;  the  solution  was  correctly  sa- 
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turated  with  caustic  ammonia,  and  divided  into  two  equal 
parts.  The  one  was  mixed  with  muriate  of  baryt,  and 
showed  no  sign  of  precipitation  even  after  several  days. 
The  other  was  mixed  with  a  solution  of  acetate  of  lead, 
without  the  least  appearance  of  phosphat  of  lead. 

That  the  cast  iron  did  not  contain  any  chrom,  f  found 
when  a  portion  of  the  cnst  iron,  oxidized  with  nitric  acid, 
from  experiment  second,  was  heated  in  a  platina  crucible 
with  caustic  potash.  The  sohjtion  thereof  in  water  was  at 
first  green,  but  soon  precipitated  a  little  manganese,  and 
became  colourless ;  nitrate  of  the  black  oxide  ot  mercury, 
after  the  saturation  of  the  alkali  by  nitric  acid,  left  a 
scarcely  discoverable  colourless  precipitate,  which,  on  being 
heated  in  a  small  crucible  of  gold  by  a  blow-pipe,  vola- 
tilized without  residue,  and  was  derived  from  a  sniall  quan- 
tity of  muriatic  acid  in  the  alkali  made  use  of. 

Thus,  according  to  the  last  described  assay,  this  cast  iron 
consisted  of 

Metallic  iron,  contaminated  with  the  bases  of 

silica  and  magnesia 91*53 

Metallic  manganese 4*57 

Carbon 3*90 


100-00 
Cast  iron  produces  when  dissolved  in  acids  0*0063  of  its 
.weight,  or  somewhat  more  than  |  per  cent,  of  silica,  and 
0*002,  or  4-  per  cent,  magnesia.  I  could  not  find  therein 
any  traces  of  lime,  or  of  alumine,  although  their  presence 
was  on  good  reasons  expected.  I  am  inclined  to  believe 
that  the  existence  of  oxygen  in  cast  iron  is  by  this  analy- 
tical investigation  now  satisfactorily  refuted,  since  the 
quantity  of  carbon  compensates  for  all  the  deficiency  of 
mcial,  and  since  it  is  certain  beyond  dispute,  that  cast  iron 
does  not  contain  the  earths  of  magnesia  and  silica,  but  the 
metalline  bodies  which  constitute  their  bases. 

XLVI.   Researches  respecting  the  Action  of  Benzoates  tuitk 
the  earthy  and  metallic  Salts,     By  VV.  Hisinger*. 

Jtrofessor  J.  Berzelius  having  suggested  in  his  Treatise 

on  the  Sebacic  Acidf,  that  the  benzoates,  like  the  succi- 
nates, might  with  certainty  be  employed,  under  sin)ilar  cir- 
cumstances, for  separating  iron  and  manganese  from  their 

*  From  Ajhandliyjs:nr  i  Ffiysik,  Kemi  och  Mineralogitutgifne  nfff.  Hisinger 
0ch  F.  BtTzelius.     3  H.  Stockholm.     1810. 
f  L«c.  cit.  vol.  i.  p.  17 1  A  »e(j^. 
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solutions;  and  this  subject  being  of  great  moment  for 
analytical  chemistry,  I  undertook  to  examine  more  closely 
the  changes  which  benzoates  occasion  in  solutions  of  the 
earths  and  metals. 

I  must  first  remark,  that  the  solutions  of  all  the  earths 
and  metals  employed  were  to  the  utmost  saturated  and 
neutralized  with  pure  ammonia,  and  diluted  with  water. 
That  the  benzoale  had  been  prepared  from  pure,  sublimated 
and  white  acid,  is  superfluous  to  mention,  as  also  that  all 
the  earths  and  metals  made  use  of  possessed  the  highest 
degree  of  purity. 

I.  Benzoate  of  Ammonia  with  earthy  Salts, 

1.  In  a  solution  of  nitrate  of  baryta  no  precipitation  took 
place,  when  some  drops  o^  benzoate  of  ammonia  were  added. 

2.  In  a  muriatic  solution  oi  strontia,  no  precipitation. 

3.  \n  nmndiXt  oi magnesia,  no  precipitation. 

4.  With  nitrate  of  yttria,  a  white  precipitate  is  pro- 
duced, but  which  soon  redissolves  on  diluting  and  shaking 
the  fluid. 

5.  With  muriate  of  lime,  there  is  produced  a  white  pre- 
cipitation which  is  somewhat  difficultly  soluble,  but  which 
on  diluting  and  shaking  disappears. 

6.  In  a  solution  of  alum  saturated  with  ammonia  there 
will  be  found  a  white  precipitate,  which  dissolves  slowly 
when  greatly  diluted.  In  a  diluted  and  neutralized  solu- 
tion of  sulphate  of  alumina,  the  benzoate  of  alumine  dis- 
solves with  facility  in  the  cold,  by  agitation  with  beryl 
and  zirkonia.  I  have  not  been  enabled  to  learn  its  action, 
owing  to  the  want  of  these  earths. 

II.  Benzoate  of  Ammonia  with  Metals, 

1.  With  a  solution  oi' gold,  no  precipitation. 

2.  With  a  solution  oi'  platina,  no  precipitation. 

3.  With  nitrate  of  pure  nickel,  no  precipitation. 

4.  With  sulphate  oi  zinc,  no  precipitation. 

5.  With  nitrate  of  c'o/'qZ^,  no  precipitation. 

6.  In  tunstat  of  ammonia,  no  precipitation. 

If  a  little  nitric  acid  be  added,  there  will  be  a  copious 
white  precipitate,  which  in  water  is  nearly  insoluble. 

7.  With  molybdaf.  of  ammonia,  no  precipitation. 

8.  With  muriate  o^  manganese,  no  precipitation. 

9.  With  nitrate  of  silver,  a  white  precipitate  which 
easily  dissolved  by  agitation. 

10.  With  acetate  oi  lead,  a  white  precipitate  which  easily 
redissolves. 

R2  11.  With 
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11.  With  acetate  of  cerium,  a  white  precipitate  easy  of 
solution. 

12.  Whh  palladium  dissolved  in  nilro-muriatic  acid,  a 
white  precipitate,  which  on  diluting  the  solution  dissolved 
gradually. 

13.  With  nitro-nuiriate  of  antimony ,  it  yields  a  white 
precipitate,  which  by  degrees  dissolves,  if  the  menstruum 
has  been  much  diluted. 

14.  Muriate  of  titanium  gives  a  blue-gray  precipitate, 
which  dissolves  if  the  quantity  of  the  precipitant  be  not 
too  great. 

15.  With  nitrate  of  Z'iiwz^^^,  a  white  precipitate,  which 
is  partially  dissolved  when  the  solution  of  this  metal  is  not 
neutralized. 

16.  Muriate  of  tin  yields  a  white  precipitate,  which  dis- 
solves slowly,  and  only  when  a  small  quantity  of  the  pre- 
cipitant is  added. 

17.  Muriate  of  copper,  pure  and  free  from  iron,  gives  a 
white  precipitate  which  dissolves  tardily  when  a  little  of 
ihc  precipitant  is  added.  A  greater  portion  thereof  leave* 
the  greater  part  undissolved,  and  pale  green. 

18.  Muriate  of  tellurium:  a  white  precipitate  almost 
insoluble. 

19.  Nitrate  of  9ZzicA5i/wr :  a  white  insoluble  precipitate; 
crystalline,  consisting  of  small  points  or  needles. 

20.  Muriate  of  iron  :  an  orange,  insoluble  precipitate. 

III.  Benzoate  of  Iron, 

a.  One  gramme  of  pure  brown-red  oxide  of  iron,  previously 
heated  to  redness,  vvas  dissolved  in  muriatic  acid  with  the 
assistance  of  a  gentle  heat.  The  solution  was  diluted  with 
water,  and  was  neutralized  as  accurately  as  possible  with 
caustic  ammonia;  and  benzoate  of  ammonia  was  added  a^ 
long  as  any  deposit  could  be  produced.  The  precipitate, 
which  was  bulky,  was,  while  wet,  of  a  pale  reddish  yellow 
colour.  It  was  gathered  on  a  clean,  well  dried,  and  nicely 
weighed  filter.  The  precipitate  was  curefully  edulcorated 
with  water,  and  dried  by  standing  for  several  days  on  a 
heated  stove,  until  it  had  ceased  to  diminish  in  weight. 
The  colour  reniained  the  same  as  in  its  wet  state,  only 
somewhat  paler.  After  having  assumed  the  temperature 
of  the  apartment  (+17°  of  the  centigrade  thermometer),  it 
weighed  4-00  grammes.  Thus  100  parts  of  air-dried  ben- 
zoate of  iron  contain  25  parts  of  red  oxide  of  iron,  and  75 
parts  of  benzoic  acid  and  water, 

h.  The 
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l.  The  fluid  after  the  precipitation  with  benzoate  of 
ammonia  was  colourless. 

1.  With  a  few  drops  of  sulphuret  of  ammonia  there  oc* 
ciirred  only  a  pale  yellowish  gray,  and  after  24  hours  there 
was  deposited  a  little  dark  yellow  sulphur. 

2.  With  caustic  ammonia  in  excess,  there  was  no  tur- 
bidity or  dullness. 

3.  With  tincture  of  galls  made  with  alcohol, — at  first  no 
alteration,  but  after  several  hours  a  weak  grayish  colour 
appeared. 

4.  With  succinate  of  ammonia,  no  alteration. 

5.  With  prussiate  of  ammonia, — did  not  become  blue, 
but  only  somewhat  muddy,  and  after  a  long  lin)e  deposited 
a  pellicle  of  Prussian  blue. 

c.  One  gramme  of  dry  benzoate  of  iron  was  heated  for  half 
an  hour,  whereby  it  at  first  swelled,  smoked,  burned  and 
charred.  A  daik-red  oxide  remained,  which  dissolved  com- 
pletely in  muriatic  acid;  it  weighed  full  0*24  of  a  gramme, 
agreeing,  except  a  centigramme,  with  the  proportion  in  the 
former  experiment  (a).  The  difference  was  owing  to  a 
smaller  charge  of  oxygen  in  the  oxide  heated  to  redness 
along  with  the  acid. 

d.  Ten  parts  (about  five  grammes)  benzoate  of  iron  were 
mixed  with  six  ounces  of  water,  and  placed  in  a  heat  of 
+  17  to  r8°  for  24  hours;  during  which  the  phial  was 
often  shaken.  Gathered  on  a  clean,  dried,  and  accurately 
weighed  filter,  it  showed  after  drying  a  lo^s  of  nearly  -^\\\ 
of  a  gramme.  On  the  evaporation  of  the  water,  there  re* 
maincd  faint  traces  of  red  oxide  of  iron  that  could  not  be 
weighed,  besides  a  small  portion  of  benzoic  acid. 

e.  Fifty  parts  of  benzoate  of  iron  were  boiled  one  hour 
with  four  ounces  of  water.  The  salt  was  partly  unaltered, 
partly  decom])osed  to  oxide,  and  also  in  part  dissolved. 
Boiling  water  produces  therefore  a  more  speedy  and  more 
general  effect  on  this  benzoate  than  cold  water. 

f.  Benzoate  of  iron  dissolves  in  moderately  strong  mu-» 
riatic  acid,  when  agitated.  A  surplus  of  acid  should  there- 
fore be  carefully  avoided  in  all  precipitations  with  ben- 
xoates. 

g.  2.5  grammes  of  benzoate  of  iron  were  mixed  and 
agitated  in  a  closed  phial  with  about  one  ounce  of  caustic 
aunnonia.  After  resting  i2  hours  on  a  warm  stove,  the 
clear  benzoate  of  ammonia  was  by  filtering  separated  from 
the  oxide  of  iron,  which,  after  being  collected  and  washed 
on  a  nicely  weighed  filter  and  well  dried,  weighed  6*50 
grammes,  which  (minus  0  23  grammes)  coincides  with  the 

Ha,  pro- 
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proportion  of  dried  oxide  of  iron  in  the  first  experiment  (g), 
and  also  with  that  of  calcined  oxide;  this  product  being 
a  hydrat,  which  its  appearance  indicated.  It  was  not  red- 
brown  but  pure  brown  externally,'  looking  black  within, 
and  baked  together  in  hard  pieces. 

IV.  Attempt  to  separate  Iron  with  Benzoate  of  Ammonia. 

a.  0*20  of  a  gramme  of  red  oxide  of  iron  was  dissolved  in 
muriatic  acid,  and  mixed  with  a  solution  of  pure  o/z/Twma 
in  sulphuric  acid,  where  the  weight  of  the  alumina  was 
several  times  greater  than  that  of  the  oxide  of  iron.  The 
mixed  solution  wab  neutralized  with  caustic  ammonia,  di- 
luted with  water,  and  benzoate  of  ammonia  added  until  a 
portion  taken  therefrom  did  not  with  tincture  of  galls  dis^ 
cover  any  iron  therein.  The  fluid  was  agitated  now  and 
then,  and  after  the  space  of  some  hours  was  filtered.  It 
did  not  contain  any  sensible  traces  of  iron.  The  benzoate 
of  iron  was  well  washed  with  cold  water,  dried,  and  after  a 
strong  calcination  left  the  0*20  of  a  gramme  of  oxide  of  iron 
employed. 

b.  0-35  gram,  of  red  oxide  of  iron  was  mixed  with  0*10 
of  a  gramme  of  oxide  oi?i}ckel,  previously  purified,  free  from 
iron  and  dark  gray,  and  the  mixture  was  dissolved  in  mu- 
riatic acid.  The  solution  was  diluted  with  water,  accurately 
neutralized  with  ammonia,  and  precipitated  with  benzoate 
of  ammonia.  The  precipitate  was  well  wa?lied,  and  left 
after  a  strong  calcination  [rrecisely  0*35  of  a  gramme  of  red 
oxide  of  iron.  The  iron  was  consequently  lo  the  utmost 
nicety  precipitated,  and  separated  from  the  nickel. 

.0,  A  similar  experiment  with  pure  cobalt  and  oxide  of 
iron  had  the  like  result. 

d.  0*40  of  a  gramme  of  red  oxide  of  iron  and  0*  1 5  gram,  of 
calcined  pure  oxide  of  monganese  were  dissolved  in  di- 
luted muriatic  acid.  The  surplus  of  acid  was  saturated 
with  caustic  ammonia.  Benzoate  of  ammonia  was  added 
until  all  precipitation  ceased;  this  was  taken  on  the  filter, 
which  was  correctly  weighed,  was  washed  well  with  cold 
water,  dried,  and  calcined  strongly.  The  residue  was  a  pure 
dark  red  oxide  ot  iron  weighing  0*3i^of  a  gramme.  The  de- 
ficient O'Ol  of  a  gramme  was  contained  in  what  had  stuck  to 
the  filter  and  the  crucible.  The  oxide  did  not  indicate  any 
contamination  of  manganese. 

e.  0*80  of  a  granmie  black  oxide  of  mancranese  and  0*  10 
of  a  grannne  of  oxide  of  iron  were  dissolved  in  muriatic  acid. 
The  solution,  diluted  with  water,  was  neutralized  until  a 
commencement  of  turbidity,  with  caustic  ammonia  and  the 

oxide 
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oxide  of  iron,  then  precipitated  with  benzoate  of  ammonia. 
This  precipitate,  washed  and  calcined,  left  within  a  trifle 0*10 
of  a  gramme  red  oxide  of  iron.  The  solution  was  evaporated 
to  dryness.  On  the  redissolulion  of  the  remaining  salt  in 
water,  there  appeared  some  traces  of  oxide  of  iron,  derived 
from  benzoale  of  iron,  which  during  the  washing  could 
have  been  dissolved,  and  there  was  besides  a  multitude  of 
black  and  light  traces  of  coal,  from  the  destruction  of  the 
benzoate  acid  during  the  drying  of  the  salt.  After  these 
had  been  separated,  the  solution  was  precipitated  with  car- 
bonate of  potash  by  digestion,  which  produced  while  car- 
bonate of  manganese ;  this  became  black  after  a  strong 
and  long  calcination;  joined  to  whit  had  stopt  on  the  filter, 
it  weighed  0-795  of  a  gramme.  Dissolved  in  muriatic  acid, 
h  showed  no  remarkable  traces  of  iron  by  re-agents. 


'  It  appears  from  these  experiments,  that  the  method  pro- 
posed by  Professor  Berzelius,  to  separate  iron  and  man- 
ganese by  means  of  benzoates,  not  only  answers  perfectly 
the  purpose,  but  also  presents  to  us  a  hitherto  unknown 
agent  for  the  most  accurate  purification  of  nickel,  cobalt, 
and  most  of  the  metals  and  earths  from  iron,  on  the  sole 
condition  that  the  solutions  are  precisely  neutralized  and 
diluted,  while  at  the  same  time  the  iron  is  oxidated  to 
maximum.  The  influence  of  this  discovery,  on  all  analy- 
tical experiments,  where  iron  so  frequently  occurs  and  re- 
mains so  stubbornly,  must  be  evident  to  ail  who  are  in  the 
practice  of  such  labours.  It  should  however  be  noticed, 
that  after  having  precipitated  the  iron  from  a  solution  con- 
taining several  kinds  of  earth  and  oxides  of  metals  together, 
then  the  benzoate  added  in  excess  ought  to  be  destroyed 
by  boiling  the  solution  with  some  acid,  to  obviate  any  con- 
fusion caused  by  the  benzoic  acid  on  the  cojitinuation  of 
the  analysis. 

XLVII.  On  some  Comhinations  of  Platina,  i??/ Edmund 
Davy,  Esq.^  of  the  Royal  Institution,  Communicated 
hy  the  Author. 

[Continued  from  p.  220.] 

2.   Of  the  Precipitate  obtained  from  aqueous   Solutions  of 
Platina  by  phosphoretted  Hydrogen  Gas, 

In  my  former  experiments  on  the  combinations  of  platina 
with  phosphorus*,  I  did  not  ascertain  the  agency  of  phos- 

*  See  Phiiosophrcal  Magazine  for  July. 
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phoretted  hydrogen  gas  on  solutions  of  this  metal.  I  have 
since  made  an  experiment  of  this  kind;  and  though  it 
offers  but  little  novelty  of  result,  it  may  not  be  improper 
briefly  to  describe  the  effects  produced. 

When  phosphoretted  hydrogen  gas  is  passed  through  an 
aqueous  solution  of  muriate  of  platina,  the  gas  appears  to 
be  partially  decompounded  at  the  surface,  it  loses  the  pro- 
perty of  spontaneous  inflammation.  The  globules  are  de- 
tained at  the  surface  of  the  fluid,  and  arrange  themselves 
somewhat  in  the  form  of  a  honeycomb;  and  a  yellowish- 
brown  substance  is  at  length  deposited,  which  shortly  after 
acquires  a  gray  colour.  If  the  gas  is  rapidly  passed  through 
the  solution,  it  inflatnes  as  in  other  cases  ;  but  the  monu  i.' 
this  effect  is  produced,  a  grayish  metallic-like  substance 
partially  covers  the  surface,  which  appears  lo  be  a  phos- 
phoret  of  platina. 

The  mode  I  adopted  to  procure  this  substance  was  similar 
to  that  used  in  the  case  of  the  hydrosulphuret  ot  platina. 
It  is  necessary  to  use  some  precautions,  in  operating  on  this 
gas  in  considerable  quantities,  and  therefore  the  retort 
should  be  previously  exhausted  twice  from  hydrogen  gas. 
A  short  time  after  the  letort  had  been  filled  with  phos- 
phoretted hydrogen  gas,  a  gradual  absorption  of  the  gas 
took  place,  and  a  yellowish -brown  coloured  substance 
partially  lined  the  sides  of  the  retort,  and  the  surface  of  the 
fluid,  which  slowly  increased  in  quantity,  and  after  some 
time  acquired  a  gray  colour.  Whether  this  yellow  sub- 
stance is  a  distinct  compound,  or  for  the  most  part  phos- 
phorus, I  have  not  ascertained :  the  latter  ide.a  appears  the 
more  probable.  Whilst  the  hydrogen  is  employed  in  re- 
ducing the  metallic  oxide,  the  phosphorus  seems  to  be  de- 
posited in  a  minute  state  of  division,  and  to  combine  slowly 
■with  the  revived  metal.  After  the  gray-coloured  substance 
had  been  well  washed  with  distilled  water,  and  dried  in  hy- 
drogen gas  at  a  temperature  about  212^,  I  examined  it  so 
far  as  to  satisfy  myself  respecting  its  constitution.  It  was 
in  the  form  of  small  curved  laminre.  It  had  a  slightly  acid 
taste,  evidently  owing  to  the  presence  of  a  little  uncombined 
phosphorus,  which  had  absorbed  oxygen  during  its  exposure 
to  the  atmosphere.  It  was  for  the  most  part  insoluble  in 
the  mineral  acids.  When  heated  to  redness  in  close  vessels, 
it  furnished  a  gray  sen^ifuscd  porous  mass  having  the  me- 
tallic lustre,  water,  and  a  little  hydrogen  gas.  The  hydro- 
gen, it  would  seem,  must  have  resulted  from  the  decomposi- 
tion of  a  little  water.     The  gray- coloured  substance  in  its 

general 
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general  characters  resembled  precisely  the  sub-phosphoret 
of  platlna  formerly  described. 

Being  desirous  of  ascertaining  the  effect  of  carburetted 
hydrogen  gas  on  solutions  of  platina,  a  r.etort  containing  an 
aqueous  solution  of  platina  was  filled  with  caiburetted  hy- 
drogen gas  obtained  from  acetate  of  potash.  After  some 
time,  the  fluid  acquired  a  purple  tint,  a  slight  film  of  a 
blueish-gray  colour  covered  the  surface,  and  there  was  an 
absorption  of  the  gas.  In  an  experiment  of  this  kind,  the 
results  were  examined.  The  substance  deposited,  appeared 
to  be  merely  a  mixture  of  carbonaceous  matter  and  metallic 
platina. 

The  precipitates  obtained  by  the  agency  of  phosphoretted 
arid  carburetted  hydrogen  gases  on  solutions  of  platina 
were  not  deemed  worthy  of  a  more  minute  examination. 
I  must  not  forget  to  notice/that  in  these  experiments!  was 
kindly  assisted  by  my  friend  Mr.  William  Moore. 

3.  Of  the  Comhinalions  of  Platina  with  Oxygen. 

The  methods  which  are  employed  with  success  to  pro- 
pure  the  oxides  of  the  common  metals,  wholly  fail  in  the 
case  of  platina.  The  difficulty  of  obtaining  pure  oxides  of 
this  metal  arises  from  the  property  it  has  of  forming  triple 
compounds  with  alkalies  or  earths,  and  chlorine  or  muriatic 
acid.  A  want  of  due  attention  to  this  circumstance  has 
occasioned  several  erroneous  statements  in  the  writings  of 
some  distinguished  chemists.  Thus  Bergman,  in  his  early 
Treatise  on  Platina,  states  that  a  calx  of  this  metal  may  be 
obtained  by  the  agency  of  mineral  alkali  on  a  solution  of 
platina*.  He  says  also,  that  it  may  be  procured  by  the  use 
of  the  volatile  alkali  in  particular  circumstances.  The 
various  trials  that  I  have  made  with  these  bodies  in  different 
Slates,  lead  me  to  conclude  that  they  are  not  oxides,  but 
peculiar  triple  compounds. 

M.  Proust  t  says,  that  a  pure  oxide  of  platina  maybe 
obtained  by  treating  the  potash  muriate  of  platina  with 
potash, and  neutralizing  with  sulphuric  acid;  but  I  have  not 
seen  the  details  of  the  experiment.  When  dry  potash  mu- 
riate of  platina  is  boiled  with  a  strong  solution  of  caustic 
potash,  it  is  dissolved  ;  and  when  neutralized  by  sulphuric 
acid,  it  affords  a  substance  of  a  dull  yellow  colour,  which, 
when  washed  and  dried,  yields  chlorine  gas  by  being  heated 
to  redness,  and  is  partially  decomposed  :  another  compound, 
of  a  dull  yellowish-brown  colour,  may  also  be  procured  by 


*  Physic:'.!  and  Chemical  Essays,  vol.  ii.  p.  174, 
f  An'haUi  de  Chiviie,  tome  xlis.  p.  179. 
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boiling  the  materials  to  dryness, and  treating  with  water;  it 
is  a  sf)luble  triple  compound,  which  crystallizes,  and  only 
differs,  I  presume,  from  the  former  in  the  proportions  of  its 
constituent  parts. 

Mr.  Chenevix  states  the  existence  of  two  oxides  of  pla- 
tina*,  one  of  a  yellow  colour  containing  13  f>er  cent.,  the 
other  of  a  green  colour  containing  7  per  cent,  of  oxygen. 
The  yellow  oxide  is  said  to  have  been  procured  by  treating 
a  solution  of  nitro-muriate  of  platina  with  lime-water,  re- 
dissolving  the  precipitate  in  nitric  acid,  evaporating  to  dry- 
ness, and  decomposing  the  sub-nitrate  by  heat.  The  green 
oxide,  by  exposing  the  yellow  oxide  to  a  high  temperature, 
60  as  to  expel  a  part  of  its  oxygen. 

These  experiments  I  carefully  repeated ;  but  the  results 
I  obtained,  do  not  at-  all  correspond  with  the  statements  of 
Mr.  Chenevix.  For  this  reason  it  will  be  proper  to  give 
some  of  them  in  detail. 

Experiment  1. — SO  grains  of  pure  platina  were  dissolved 
in  boiling  test  nitro-muriatic  acid,  composed  of  three  parts 
of  muriatic  and  one  part  nitric  acid:  tlie  excess  of  acid 
was  expelled  by  heat,  and  the  muriate  began  to  crystallize. 
It  was  now  dissolved  in  distilled  water.  To  a  quantity  of 
this  solution,  lime-water  was  added  until  the  fluid  rendered 
turmeric  paper  brown  ;  but  no  precipitate  took  place.  It 
was  digested  for  some  time  at  a  moderate  heat  on  a  sand- 
bath,  but  there  was  no  change  produced. 

Exfjeriment  2. — A  quantity  of  pure  platina  was  dissolved 
in  nitro-muriatic  acid,  and  the  metal  was  occasionally 
added  until  the  acid  was  completely  saturated,  and  metallic 
platina  remained  at  the  bottom  of  the  vessel :  to  the  clear 
filtered  solution,  lime-water  was  added  until  the  colour  of 
turmeric  paper  was  changed  by  the  fluid,  but  no  precipitate 
whatever  appeared.  The  only  instance  in  which  I  obtained 
any  precipitate  by  lime-water,  was  in  the  following  experi- 
ment. 

Experiment  3. — A  saturated  solution  of  nitro-muriate  of 
platina  was  boiled  to  dryness,  redissolved  in  water,  and  the 
aqueous  solution  evaporated  until  a  yellow  precipitate  be- 
gan to  be  deposited.  It  was  then  passed  through  a  filler, 
and  was  gradually  treated  with  41  times  its  volunje  of  lime- 
water;  after  which,  it  rendered  turmeric  paper  brown. 
After  some  minutes  a  very  minute  quantity  of  a  yellowish 
flocculent  substance  remained  suspended  in  the  fluid,  which 
in  about  three  hours  precipitated.  Several  hours  afterwards 
the  solid  precipitate  was  collected  on  a  filter,  and  after  being 

*  Phil.  Trans,  vol.  xciii.  p.  314. 
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washed  with  distilled  water  and  dried,  ii  weighed  S^V^hs 
grains.  It  was  of  a  brown  colour  It  was  exposed  to  a  red 
heat  in  a  small  retort  over  mercury,  but  no  gas  came  over. 
It  was  now  of  a  blackish  colour,  and  in  the  form  of  small 
grains.  It  had  a  strong  saline  taste  resembling  muriate  of 
lime,  and  deliquesced  by  exposure  to  the  air  for  a  very  short 
time.  It  seemed  to  be  a  compound  of  muriate  of  lime  and 
muriate  of  platina,  but  I  did  not  examine  it  minutely. 

I  varied  these  experiments,  and  occasionally  repeated 
them  at  diOerent  times  with  similar  results.  1  also  made 
many  other  experiments  to  procure  the  pure  oxides  of  pla- 
tina ;  but  as  they  were  unsuccessful,  I  shall  merely  relate 
such  of  them  as  furnish  some  novelty  of  result. 

I  heated  potassium  with  platina,  in  a  finely  divided  state, 
in  a  small  platina  tray  ;  the  potassium  entered  into  vivid 
ignition,  and  a  yellow  insoluble  substance  was  formed, 
which  furnished  oxygen  gas  when  heated  :  but  thoush  it^ 
had  been  well  washed  with  distilled  water,  it  still  exhibited 
distinct  traces  of  the  presence  of  alkali  after  being  heated. 
The  quantity  I  procured  of  this  substance  was  too  minute 
to  determine  its  component  parts  ;  it  seems  to  be  a  com- 
pound of  oxide  of  platina  with  potash.  It  appears  very 
likely  that  the  pure  oxide  of  platina  might  be  procured 
from  this  substance  by  particular  treatment. 

The  potash  muriate  of  platina,  when  heated  with  finely 
powdered  caustic  lime,  furnishes  oxygen  gas,  muriate  of  lime, 
and  a  black  powder  which  yields  ox\  gen  gas  bv  heat,  and  ap- 
pears to  be  a  black  oxide  with  probably  a  little  metallic  platina. 

The  insoluble  compound  of  chlorine  and  platina,  whea 
boiled  for  some  time  with  a  strong  solution  of  caustic  soda, 
affords  a  black  powder,  which,  when  well  wafthed  and  dried, 
furnishes  oxygen  gas  and  chlorine  by  heat,  and  seems  to  be 
a  mixture  of  black  oxide  of  platina  with  that  insoluble 
compound. 

At  the  sug2;estIon  of  Professor  Perzelius,  I  digested  some 
of  the  insoluble  compound  of  chlorine  and  platina,  in  a 
strong  solution  of  caustic  potash,  for  a  considerable  time, 
at  a  moderate  heat.  A  black  powder  was  obtained  ana- 
}oa;ous  to  that  from  soda,  but  it  was  not  a  pure  oxide  5  it 
furnished  both  oxygen  and  chlorine  by  heat.  This  distin- 
guished chemist  has  recently  made  some  interesting  ex- 
periments on  the  oxides  of  platina,  which  I  presume  will 
soon  be  published  :  he  has  determined  from  calculations  the 
proportions  of  oxygen  they  contain  ;  but  I  believe  he  has 
pot  obtained  these  oxides  in  a  state  of  purity. 

Whilst  I  was  engaged  in  these  inquiries,  my  friend 

Mr. 


f58  On  some  Combinations  of  Platina, 

Mr.  J.  Sowerby  junior  put  into  my  hands  a  compound 
he  had  obtained,  in  attempting  to  destroy  some  diamond 
powder  by  the  agency  of  nitre  in  a  platina  crucible.  A 
quantity  of  nitre  was  mixed  with  diamond  powder,  and  ex- 
posed to  a  low  red  heat  for  some  time  in  a  comnion  fire; 
on  examining  the  results,  it  was  found  that  the  crucible 
had  lost  several  grains  in  weight.  After  the  separation  of 
the  residual  diamond  powder,  the  substance  in  question 
remained.  It  was  washed  with  distilled  water,  and  on  ex- 
amination exhibited  the  following  properties.  Its  colour 
was  black.  It  was  in  small  grains.  It  had  a  shining  lustre 
resembling  blende.  It  was  tasteless,  and  insoluble  in  water. 
When  a  little  of  it  was  heated  to  redness  on  a  slip  of 
platina,  oxygen  gas  was  disengaged,  and  the  platina  reduced 
to  the  metallic  state.  It  did  not  appear  to  be  afiected  by 
strong  nitric  or  sulphuric  acid  at  a  boiling  heat.  There 
was  scarcely  any  action  produced  on  it  by  boiling  nitro- 
muriatic  acid. 

It  was  dissolved  with  some  little  difficulty  in  boiling 
muriatic  acid  ;  and  when  the  excess  of  acid  was  expelled, 
the  insoluble  compound  of  platina  and  chlorine  remained, 
and  muriate  of  potash.  I'hree  grains  of  the  black  powder 
were  heated  to  redness  in  a  small  glass  retort ;  more  than 
half  a  cubical  inch  of  oxygen  gas  was  obtained,  some  water, 
and  2'4  grains  of  a  gray  substance  having  the  metallic 
lustre.  This  substance  readily  rendered  turmeric  paper 
brown.  After  the  alkali  had  been  separated  from  it  by  a 
considerable  portion  of  distilled  water,  the  platina  weighed 
1*3  grain. 

From  these  experiments  it  seems  that  this  substance  is 
compounded  of  oxide  of  platina,  potash,  and  water.  I  shall 
not  attempt  to  give  the  proportions  of  its  constituent  parts, 
the  quantity  in  my  possession  was  too  minute  to  determihe 
this  point  with  precision.  This  substance  can  only  be 
formed  at  comparatively  low  temperatures.  A  more  inti- 
mate acquaintance  with  it  may  probably  lead  to  the  know- 
ledge of  some  interesting  combinations  of  platina. 

From  the  preceding  statements  it  would  seem,  that  at 
present  we  have  no  distinct  knowledge  of  the  oxides  of 
platina  in  a  pure  or  separate  state ;  and  that  those  sub- 
stances which  have  been  considered  as  oxides,  are  in  fact 
compounds  of  this  metal  with  metallic  bases,  and  oxygen 
or  chlorine. 

As  hydrogen  is  known  to  reduce  certain  metallic  oxides  in 
particular  circumstances,  it  occurred  to  me,  that  it  might 
probably  be  employed  with  advantage  to  determine  the  pro- 
portion 
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r)rtion  of  oxygen  in  the  oxide  of  platina.     With  this  view- 
made  the  following  experiments. 

Experimeni  1. — Into  a  retort  of  the  capacity  of  about 
40  cubical  inches,  one  cubical  inch  of  an  aqueous  solution 
of  muriate  of  platina  was  introduced;  the  retort  was  ex- 
hausted of  air,  and  filled  with  hydrogen  gas.  It  was  im- 
mediately removed  to  a  vessel  of  water,  and  the  stop-cock 
taken  off;  the  absorption  of  the  hydrogen,  and  the  conse- 
quent reduction  of  the  metallic  oxide  were  very  gradual, 
and  it  was  not  till  after  three  days  that  the  platina  was  all 
obtained  in  the  metallic  state  :  when  carefully  collected, 
and  previously  heated  to  redness,  it  weighed  7*8  grains. 
The  hydrogen  actually  absorbed,  amounted  to  8*8  cubical 
inches;  the  barometer  being  at  30^,  and  the  thermometer 
60°.  Now,  as  two  volumes  of  hydrogen  combine  with  one 
of  oxygen  to  form  water ;  the  one  half  of  the  volume  of 
hydrogen  absorbed,  will  indicate  the  quantity  of  oxygen 
previously  combined  with  the  metal  obtained.  In  this  ex- 
periment the  oxygen  in  union  with  7*8  grains  of  platina, 
absorbed  8*8  cubical  inches  of  hydrogen.  Hence  that  in 
100  grains  would  require  112*82  cubical  inches  of  hy- 
drogen. 

For    7*8  :  8-8  ::  100    :  112-82. 

And  112*82  cub.  inch,  of  hydrogen  =56*41  cub.  inch, 
of  oxygen.  According  to  Sir  H.  Davy  100  cub.  inch,  of 
oxygen  gas  weigh  about  34  grains.  Hence,  100  grains  of 
platma  will  combine  with  19*17  grains  of  oxygen. 

For  100  :  34  :  :  56*41  :  \\)\7 . 

And    100  grains    of  oxide   of  platina  existing  in   the 
aqueous  solution  of  muriate  of  platina,  will  consist  of 
84  platina. 
16  oxygen. 

100 
Experiments.  —  This  experiment  was  conducted  in  a 
manner  precisely  similar  to  the  above.  The  only  difference 
was,  that  the  solution  of  platina  in  this  case,  contained  a 
much  larger  quantity  of  metal.  21*5  grains  of  metallic 
platina  were  obtained,  and  25*13  cubical  inches  of  hydro- 
gen were  absorbed.  Barometer  30°;  thermometer  60'^. 
By  calculation  it  will  be  found  that,  in  this  experiment, 
100  grain*  of  oxide  of  platina  appear  to  consist  of 

Platina 83*5 

Oxygen 16^5 

1000 

In 
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In  a  third  experiment  8*9  cubical  inches  of  hydrogeft 
T\'ere  absorbed,  and  7'58  grains  of  platina  obtained:  the 
barometer  being  at  30**,  and  therniomeler  GQP  Fahrenheit. 
This  result  agrees  very  nearly  with  the  preceding  one.  The 
difference  between  these  experiments  is  not  very  great.  No 
allowance  has  been  made,  in  the  calculations,  for  a  small 
quantity  of  hydrogen  gas  which  would  have  been  absorbed 
by  the  water.  There  is  some  difficulty  in  making  correct 
experiments  in  this  way,  as  there  is  olien  a  slight  film  of 
the  revived  metal  deposited  on  the  sides  of  the  retort, 
which  adheres  to  it  with  great  obstinacy,  and  must  of 
course  materially  affect  the  results.  It  seems  probable  that 
the  oxygen  is  rather  overrated  in  the  two  last  experiments  ; 
hut  I  am  inclined  to  think,  from  a  comparison  of  all  the 
experiments,  and  making  every  allowance,  that  it  can 
scarcely  be  less  than  16  per  cent.  From  calculations  de- 
rived from  the  experiments  of  Professor  Bcrzelius,  it  ap- 
pears that  the  peroxide  of  platina  (which  may  be  presumed 
to  exist  in  the  above  solutions)  contains  only  ] 4*1  grains 
per  cent,  of  oxygen. 

During  the  first  of  the  preceding  experiments,  I  wit- 
nessed some  phaenomena  which  seem  to  illustrate  in  a 
beautiful  manner  the  attraction  of  cohesion.  After  the 
retort  had  been  filled  with  hydrogen  gas,  and  suffered  to 
remain  for  some  hours  in  water,  a  number  of  minute  me- 
tallic particles  scarcely  visible  to  the  naked  eye  made  their 
appearance.  By  degrees  they  increased  in  size,  and  were 
perceived  to  be  in  motion.  They  appeared  to  be  flowing 
from  all  parts  of  the  circumference  to  the  centre,  where 
they  ultimately  found  their  place  of  rest,  and  attached  them- 
selves to  a  small  mass  of  platina.  As  they  approached  the 
centre,  they  moved  with  greater  velocity.  This  phaeno- 
menon  continued  for  some  time,  until  a  considerable  part 
of  the  surface  was  covered  with  the  metal.  It  appears  to 
succeed  best  when  the  aqueous  solution  of  platina  contains 
but  a  small  quantity  of  metal.  The  most  jierfect  instance 
I  have  witnessed  was  when  a  cubical  inch  of  the  solution 
contained  only  7*8  grains  of  platina.  In  other  case<^,  it 
may  be  presumed  that  the  force  of  cohesion  will  be  coun- 
teracted by  the  gravity  which  the  reduced  particles  of  metal 
will  soon  acquire. 

I  shall  not  attempt  to  set  limits  to  the  application  of 
hydrogen  gas,  as  a  means  of  determining  the  quantity  of 
oxygen  in  metallic  oxides  ;  or  to  say,  whether  it  may  not 
in  certain  circumstances  revive  all  this  class  of  bodies. 
This  however  seems  probable,  that  it  will  offer  a  siniple 

and 
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and  accurate  nnode  of  determining  the  composition  of  cer- 
tain metallic  oxides,  and  of  thus  reconciling  the  differenced 
wljich  exist  in  the  estimates  of  chemists. 

4.  Of  the  Combinations  of  Platina  with  Chlorine, 

My  cousin,  Sir  H.  Davy,  appears  to  have  proved,  that 
in  the  present  state  of  our  knowledge,  chlorine  or  oxymu- 
riatic  gas  is  a  simple  body,  and  like  oxygen  it  forms  pecu- 
liar compounds  with  metallic  substances*.  The  com- 
binations of  platina  with  chlorine  have  not  hitherto  been 
examined  j  they  are  not  known  in  a  separate  state,  Platina 
appears  to  form  two  distinct  compounds  with  chlorine,  one 
soluble,  the  other  insoluble  in  water.  I  have  not  examined 
the  former,  which  appears  to  be  produced  in  an  impure 
state,  when  a  solution  of  muriate  of  plaiina  is  evaporated 
to  dryness,  and  to  be  precipitated  in  union  with  horn  silver 
by  nitrate  of  silver.  This  substance  is  very  soluble  in  wa- 
ter, and  deliquescent.  My  experiments  have  been  wholly 
confined  to  the  insoluble  compound,  which,  as  it  is  unaf- 
fected by  chlorine,  may  be  presumed  to  contain  the  larger 
proportion  of  this  principle.  In  making  the  details  connected 
with  the  examination  of  this  substance,  I  shall  beg  leave  to 
adopt  the  nomenclature  suggested  by  Sir  Humphry  Davy. 
Supposing  the  soluble  compound  to  contain  one  proportion 
of  chlorine,  and  the  insoluble  compound  two  proportions; 
the  former  will  be  called  Platinane,  and  the  latter  P/a/mawa. 

Of  Platinana, 

This  substance  has  been  imperfectly  known  for  some 
time,  as  the  insoluble  muriate  of  platina.  In  the  state  m 
which  it  has  been  examined,  it  appears  to  have  been  a 
mixture  of  platinana  with  platinane,  and  has  been  supposed 
to  be  a  compound  of  muriatic  acid,  oxide  of  plaiina,  and 
water. 

When  platina  in  a  finely  divided  state  is  introduced  into 
a  retort  filled  with  chlorine  gas,  no  apparent  action  is  pro- 
duced ;  on  the  application  of  heat,  they  slowly  combine, 
and  a  substance  is  formed,  which  passes  from  intermediate 
shades  of  brown  to  an  olive  colour,  and  there  is  a  consider- 
able absorption  of  the  gas.  This  substance  appears  to  be 
precisely  similar  in  external  characters  to  that  obtained  by 
a  mode  which  will  presently  be  described,  but  it  differs 
from  it  materially  as  to  the  proportion  of  chlorine. 
The  combination  in  this  instance  is  very  partial,  and 
merely  superficial.     In  the  trials  that  1  have  made  in  this 

*  Phil.  Trans.  1809,  p.  a7S. 

way. 
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way,  I  have  not  been  able  to  combine  platina  with  more 
than  about  6  per  cent,  of  dilorine,  though  the  metal  was 
in  a  very  minute  state  of  division,  and  successively  heated 
in  the  gas.  The  circumstances  imfavourable  to  perfect 
combination  in  the  experiment,  are  the  extreme  density  of 
the  particles  of  the  metal,  the  small  surface  exposed,  and 
the  facility  with  which  the  partial  compound  is  again  de- 
composed by  the  agency  oF  heat*.  Probably  The  true 
compound  might  be  formed  in  this  way,  by  employing  ex- 
tremely fine  platina  leaf. 

The  best  mode  I  have  foimd  of  procuring  platinana,  is 
to  boil  pure  platina  in  test  muriatic  acid,  and  to  add  occa- 
sionally a  little  nitric  acid;  the  solution,  after  being  evapo- 
rated to  dryness,  is  treated  with  a  small  quantity  of  muriatic 
acid,  which  is  again  expelled.  The  dry  mass  is  then  cau- 
tiously heated  nearly  to  redness,  and  afterwards  boiled  with 
a  considerable  quantity  of  distilled  water,  to  separate  any 
platinane  that  may  be  present :  after  being  washed  and  dried 
it  is  the  substance  in  question,  and  exhibits  the  following 
properties. 

Physical  and  Chemical  Properties. 

Its  colour  is  dull  olive  brown  or  green.  It  is  obtained 
m  small  lumj)s,  which  are  easily  reduced  to  fine  powder. 
It  has  rather  a  harsh  feel.  It  has  no  smell  or  taste.  It  is 
infusible.  It  is  not  apparently  affected  by  the  atmosphere; 
at  least  no  difference  could  be  perceived  in  its  weight  or 
other  sensible  properties,  when  10  grains  had  been  thus 
exposed  for  about  four  days.  It  is  nearly  insoluble  in  water. 
When  it  is  kept  in  contact  with  this  fluid,  a  minute  portion 
appears  to  be  dissolved  or  decomposed,  and  nitrate  of  silver 
occasions  a  slight  precipitate  :  the  effect  is  increased  when  it 
is  boiled  in  water.  When  a  little  of  it  is  kept  for  several 
days  in  water,  a  slight  pellicle  forms  on  the  surface,  having 
the  metallic  lustre:  it  is  probably  the  platina  revived.  This 
effect  seems  to  be  connected  with  the  agency  of  light,  for 
I  found  that  it  did  not  take  place  under  similar  circum- 
stances in  darkness.  The  direct  solar  rays  effected  no 
change  on  platinana  rubbed  on  paper,  after  an  exposure  of 
several  hours.  When  healed  on  a  thin  slip  of  platina  it 
assumes  a  dark -brown  colour;  at  a  red  heat  the  chlorme  is 

*  It  is  perhaps  \f  orthy  of  notice,  that  several  of  the  combinations  of 
platina  in  their  relations  to  temperature,  seem  ro  exhibit  remarkable  pecu- 
iiarities.  Thus  the  compound  of  potash  and  oxide  of  platina,  platinana,  &c. 
are  otily  formed  at  certain  temperatures;  at  lower  de|!:rees  of  heat  the  com- 
pounds are  not  formed,  and  at  higher  they  are  deconinosed. 

expelled. 
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expelled,  and  the  platina  remains  in  a  pure  state.  When  it 
is  exposed  to  a  rer!  heat  in  close  vessels,  chlorine  gas  is  ob- 
tained and  metallic  platina.  It  is  scarcely  afTecied  by  test 
muriatic  acid  at  the  coinmun  temperature,  but  when  boiled 
in  this  acid,  a  portion  of  it  is  dissolved;  the  solution  is  of  a 
yellou'ish-brown  colour,  and  when  evaporated  to  dryness 
affords  a  dark-brown  substance.  This  variation  of  colour 
is  probably  unconnected  with  any  chemical  change,  and 
depends  merely  on  its  state  of  aggregation.  It  is  slightly 
soluble  in  diluted  muriatic  acid  at  a  boiling  heat.  Strong 
nitro-niuriatic  acid  appears  to  dissolve  only  a  small  quantity 
of  it.  It  seems  to  be  insoluble  in  nitric,  sulphuric,  phos- 
phoric, and  acetic  acids  at  all  temperatures.  Nor  is  the 
agency  of  these  acids  on  it  attended  by  any  thing  worthy 
of  notice.  When  it  is  boiled  in  a  strong  solution  of  pure 
potash  or  soda,  a  black  powder  is  obtained,  which,  as  I  have 
already  stated,  furnishes  oxygen  gas  and  chlorine  by  heat. 
When  it  is  digested  in  pure  ammonia,  it  is  partially  dis- 
solved;  the  clear  solution,  when  evaporated  to  dryness  oa 
glass,  leaves  a  very  delicate  and  pretty  coating  of  platina, 
which  on  being  heated  to  redness  becomes  permanent. 
When  platinana  is  heated  with  sulphur  or  phosphorus,  sul- 
phurane  and  phosphorane,  together  with  sulphuret  and 
phosphoret  of  platina  are  formed.  It  is  unaffected  when 
heated  in  chlorine  gas.  It  appears  to  be  nearly  insoluble 
in  alcohol  and  ether.  When  it  is  heated  with  red  precipi- 
tate, calomel,  oxygen,  mercury,  and  platina  are  the  results. 
The  precedmg  statements  seem  to  furnish  distinct  evi- 
dences of  the  constitution  of  this  substance;  that  it  is 
compounded  of  chlorine  and  p'atina.  Its  direct  formation 
in  chlorine  gas,  the  results  of  its  decomposition  in  close 
vessels,  the  products  it  affords  with  sulphur  and  phos- 
phorus, are  decisive  as  to  this  point.  Platinana  appears  to 
be  the  only  combination  of  chlorine  and  a  metal  yet  ex- 
amined, which  affords  its  elements  in  their  simplest  known 
forms  by  the  mere  agencv  of  heat  out  of  the  contact  of  air: 
the  combination  of  gold  and  chlorine  is  analogous  in  this 
respect. 

Anali/sis. 

The  composition  of  platinana  could  not  be  accurately 
^determined  by  synthesis.  Its  decomposition,  in  the  at- 
mosphere, in  close  vessels,  and  by  sulphur,  affords  ample 
means  of  determining  the  proportions  of  its  constituent 
parts ;  and  from  a  comparison  oi  experiments  made  in  each^ 
of  these  ways,  1  shall  venture  to  state  its  compo«;ition.  In 
my  first  experiments  on  a  compound  of  this  kind,  which 
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were  made  at  the  request  of  Sir  H.  Davy,  and  which  he  has 
noticed  in  his  *'  Elements  of  Chemical  Philosophy,"  p.  451, 
I  obtained  only  18*5  percent,  of  chlorine,  f  have  since 
found  that  the  substance  then  examined,  was  not  platinana 
in  a  pure  state,  hut  a  mixed  compound,  which  of  course 
could  not  furnish  correct  results. 

Experiment  1. — 15  grains  of  platinana  were  heated  to 
redness  in  a  small  luttd  glass  retort  :  when  no  more  gas 
could  be  expelled,  the  retort  was  suffered  to  cool,  and  the 
J"esults  examined.  The  gas  obtained  amounted  to  three 
cubical  inches,  and  was  chlorine:  the  remainder  was  absorbed 
by  the  water  during  the  process  :  it  had  a  yellowish-green 
colour,  was  absorbed  on  being  agitated  in  water,  and  had 
the  precise  odour  of  chlorine.  "The  platina  was  in  its  me- 
tallic state,  and  weighed  10*7  grains  :  there  was  also  a  very 
minute  quantity  of  a  brown  substance  in  the  neck  of  the 
retort,  which  appeared  to  be  a  little  of  the  compound  ex- 
pelled during  the  disengagement  of  the  gas. 

From  this  experiment,  100  grains  of  platinana  appear  to 
be  composed  of  about     71*33  platina 
28*67  chlorine 


100  0 

For   15  :  10*7  :  :  100  :  71*33. 

But  in  this  calculation  no  allowance  is  made  for  the  small 
quantity  of  the  compound  found  in  the  neck  of  the  retort. 
Hence,  there  is  reason  to  conclude  that  the  quantity  of 
platina  is  here  under-rated,  which  evidently  appears  to  be 
the  case  from  the  following  experiments. 

Experiment  2.  —  10  grains  of  platinana  mixed  with 
flowers  of  sulphur  and  healed  to  redness  in  a  small  retort, 
afforded  sulphurane,  and  sulphuret  of  platina,  which,  when 
reduced  at  a  red  heat  in  a  platina  crucible,  furnished  7*25 
grains  of  platina. 

From  this  experiment  it  would  appear  that  100  grains  of 
platinana  contain         72*5  platina 
27*5  chlorine 


100 

For  10  :  7  25  :  :  100  ;  72'5. 

Experiment  3. — 10  grains  of  platinana  exposed  to  a  red* 
heat  in  a  platina  crucible  were  entirely  decompounded,  and 
7*25  grains  of  platina  were  obtained. 

This  experiment  precisely  agrees  with  the  preceding  one. 

Experiment  4: . — 10  grains  of  platinana  which  had  beeiV 
exposed  to  the  atmosphere  for  about  10  days  were  decom- 
pounded 
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pounded  at  a  red  heat  in  a  ptatina  crucible,  and  afforded 
7'2  grains  of  platina;  probably,  a  little  nioisturemight  have 
occasioned  the  slight  difference  in  this  experiment. 

All  these  experinjcnts  very  nearly  agree :  as  the   second 
and   third  afford   the   same  results   by  different    methods, 
they  appear  to  merit  most  confidence.      Hence,  100  grains 
of  platinana  consist  of     I^I'b  j)latina 
*27*5  chlorine 


100 

5.   Of  the  simple  Salts  of  Platina. 

Scanty  as  our  information  is  concerning  the  salts  of  pla- 
tina, it  will  nevertheless  be  confined  within  still  narrower 
limits,  when  what  is  erroneous  in  the  statements  of  che- 
mists is  corrected.  An  acquaintance  with  the  oxides  of 
platina  ought  surely  to  precede  a  knowledge  of  their  com- 
binations with  acids.  If  what  has  been  stated  in  the  pre- 
ceding pages  is  correct,  we  have  as  yet  no  accurate  infor- 
mation relative  to  the  oxides  of  platina  in  a  pure  or  sepa- 
rate state. 

What  is  supposed  to  be  known  concerning  the  simple 
salts  of  platina,  is  principally  derived  from  the  experimepts 
of  Mr.  Chenevix  on  the  subject.  He  states  the  composi- 
tion of  a  sub-nitrate,  an  insoluble  sulphate,  and  an  insolu- 
ble muriate  of  platnia.  The  sub-nitrate  of  Mr.  Chenevix 
is  said  to  have  been  obtained,  by  precipitating  platina  from 
its  acid  solution  by  lime,  redissolving  the  precipitate  in 
nitric  acid,  and  evaporating  to  dryness.  This  experiment 
I  carefully  repeated  two  or  three  times,  but  without  wit- 
nessing similar  results.  1  only  procured  a  minute  quantity 
of  a  triple  compound,  as  I  have  already  stated.  When  a 
solution  of  platina  in  nitro-muriatic  acid  is  evaporated  to 
dryness,  and  afterwards  exposed  to  a  pretty  elevated  tem- 
perature, the  greater  part  of  the  nitric  acid  is  expelled  :  by 
raising  the  heat  still  higher,  it  is  entirely  driven  off,  and  k 
compound  of  chlorine  and  platina  remains,  which  cannot 
be  decompounded  by  nitric  acid.  No  nitrate  of  platina 
can  be  produced  by  the  direct  agency  of  nitric  acid  on  this 
metal;  the  nitro-muriate  or  muriate  of  platina,  cannot  be 
decomposed  by  nitric  acid,  nor  the  muriatic  acid  separated 
by  nitrate  of  silver,  or  by  any  other  method  that  I  am  ac- 

*  I  have  since  operated  on  a  much  larger  quantity,  and  obtained  almost 
precisely  the  same  results:  71  grains  of  platinana,  which  had  been  dryipqr 
on  a  sand-bath  for  more  than  a  fortnight,  were  decomposed  at  a  red  heat 
JH  a  platina  crucible,  and  furnished  51 '5  grains  of  platiaa. 

S  2  quainted 
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quainted  with  :  and  it  does  not  appear  that  any  pure  oxide 
of  platina  has  yet  been  dissolved  in  nitric  acid,  so  as  to 
furnish  this  salt. 

TJie  insoluble  sulphate  of  platina,  according  to  Mr. 
Chenevix,  was  procured  by  expelling  the  muriatic  acid  from 
the  dry  muriate  of  platina,  by  means  of  sulphuric  acid,  and 
evaporating  to  dryness.  The  results  I  have  obtained  from 
a  careful  repetition  of  his  experiments,  are  very  different. 
It  will  be  proper  to  relate  some  of  them. 

Experiment  1. — 15  grains  of  a  compound  of  chlorine 
and  platina  (obtained  by  evaporating  ^n  acid  solution  of 
platina  to  dryness,  and  exposing  the  dry  mass  to  an  elevated 
temperature,)  were  boiled  with  some  concentrated  test  sul- 
phuric acid  in  a  platina  crucible.  The  process  was  con- 
tinued until  all  the  sulphuric  acid  appeared  to  be  expelled. 
A  substance  analogous  to  the  compound  of  platina  and 
chlorine  remained.  A  fresh  quantity  of  sulphuric  acid 
being  added,  heat  was  applied  till  no  more  sulphuric  funics^ 
could  be  perceived.  The  residual  substance  was  then  de- 
compounded at  a  red  heat,  and  during  the  process  the 
smell  of  chlorine  was  distinctly  perceived. 

Eocperiment  2. — Several  grains  of  a  similar  compound  to 
that  employed  in  the  preceding  experiment,  were  treated 
precisely  in  the  same  way  with  sulphuric  acid.  Acid  was 
added  three  successive  times  with  a  little  water.  After  the 
expulsion  of  the  acid  by  heat,  the  remaining  substance 
had  the  precise  characters  of  the  original  compound.  It 
was  now  boiled  to  dryness  with  a  concentrated  solution  of 
pure  soda.  It  became  black.  It  was  digested  in  distilled 
water.  The  clear  solution  gave  not  the  slightest  precipitate 
with  muriate  of  barytes,  but  a  very  copious  one  with  nitrate 
of  silver.     Hence,  it  contained  no  sulphuric  acid. 

These  experiments  seem  clearly  to  prove  that  sulphurid 
acid  does  not  decompose  the  compound  of  platina  and 
chlorine,  or  the  substance  which  has  been  considered  as  an 
insoluble  muriate.  The  following  experiment  appears  to 
prove,  that  strong  sulphuric  acid  does  not  expel  the  muriatic 
acid  from  a  solution  of  platina,  so  as  to  destroy  the  com- 
bination of  chlorine  and  this  metal. 

Experiment  3. — Some  platina  was  dissolved  in  concen- 
trated nitro-muriatic  acid  ;  the  solution  was  treated  with 
strong  sulphuric  acid;  a  yellow  substance  precipitated*, 
and  muriatic  acid  was  expelled.  After  the  whole  had  been 
koiled  for  some  lime,  fresh  sulphuric  acid  was  added,  and 

*I  am  inclined  to  believe  that  this  yellow  substance  is  platinane.  I  couM 
aot  ebtaia  it  m  thi»  iu»{»nc*  s«  as  to  examine  it*. 
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healing  art.  This  consideration,  I  should  hope,  will  be 
regarded  as  a  sufficient  apology  for  my  pursuing  a  mode 
of  inquiry  by  means  of  experiments  on  brute  animals,  of 
which  we  might  well  question  the  propriety,  if  no  other 
purpose  were  to  be  answered  by  it  than  the  gratification  of 
curiosity. 

In  my  former  communication  on  this  subject,  I  entered 
into  a  detailed  account  of  the  majority  of  my  experiments. 
This  I  conceived  necessary,  because  in  the  outset  of  the 
inquiry  I  had  been  led  to  expect  that  even  the  same  poison 
might  not  always  operate  precisely  in  the  same  manner; 
but  I  have  since  had  abundant  proof,  that  in  essential  cir- 
cumstances there  is  but  little  variety  in  the  effects  pro- 
duced by  poisons  of  any  description,  when  employed  on 
animals  of  the  same,  or  even  of  different  species,  beyond 
what  may  be  referred  to  the  difference  in  the  quantity  or 
mode  of  application  of  the  poison,  or  of  the  age  and  power 
of  the  animal.  This  will  explain  the  reason  of  my  not 
detailing,  in  the  present  communication,  so  many  of  the 
individual  experiments  from  which  my  conclusions  are 
drawn,  as  in  the  former;  at  the  same  time  T  have  not  been 
.  less  careful  to  avoid  drawing  general  conclusions  from  only 
a  limited  number  of  facts.  Should  these  conclusions  prove 
fewer,  and  of  less  importance  than  might  be  expected,  such 
defects  will,  I  trust,  be  regarded  with  indulgence,  at  least 
by  those  who  are  aware  of  the  difficulty  of  conducting  a 
series  of  physiological  expeririients ;  of  the  time  which 
ihey  necessarily  occupy  ;  of  the  numerous  sources  of  fallacy 
and  failure  which  exist;  and  of  the  laborious  attention  to 
the  minutest  circumstances,  which  is  in  consequence  ne- 
cessary in  order  to  avoid  being  led  into  error. 

II.  Experiments  with  the  Woorara, 

In  a  forn)er  experiment,  I  succeeded  in  recovering  art 
animal,' which  was  apparently  dead  from  the  influence  of 
the  essential  oil  of  bitter  almonds,  by  continuing  respira- 
tion artificially  until  the  impression  of  trie  poison  upon  the 
brain  had  ceased;  but  a  similar  experiment  on  an  animal 
under  the  influence  of  the  woorara  was  not  attended  with 
the  san)e  success.  Some  circumstances  led  me  to  believe, 
that  the  result  of  the  experiment  with  the  woorara  might 
have  been  different,  if  it  had  been  made  with  Certain  pre- 
cautions ;  but  I  was  unable  at  that  time  to  repeat,  it,  in 
consequence  of  my  stock  of  the  poison  being  exhausted. 
J  have  since,  however,  been  able  to  procure  a  fresh  supply, 
and  I  shall  relate  two  experiments  which  I  have  made  with 
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it.  In  one  of  these,  an  animal  apparently  dead  from  the 
woorara,  was  made  to  recover,  noivvilhstandinij  the  func- 
tions of  the  brain  appeared  to  be  wholly  suspended  for  a 
very  long  period  of  time :  in  the  other,  though  ultimate 
recovery  did  not  take  place,  the  circulation  was  maintained 
tor  several  hours  after  the  brain  had  ceased  to  perform  its 
office. 

Experiment  1.  —  Some  woorara  was  inserted  into  a 
wound  in  a  young  cai.  She  became  affected  bv  it  in  a  few- 
minutes,  and  lay  in  a  drowsy  and  half  sensible  slate,  in 
which  she  continued  at  the  end  of  an  hour  and  fifteen  mi- 
TiUtes,  when  the  application  of  the  poison  was  repeated. 
In  four  minutes  after  the  second  application,  respiration 
entirely  ceased,  and  the  animal  appeared  to  be  dead  ;  but 
the  heart  was  still  felt  acting  about  one  hundred  and  forty 
times  in  a  minute.  She  was  placed  in  a  temperature  of 
85  of  Fahrenheit's  the-rmometer,  and  the  lungs  were  arti- 
:ficially  inflated  about  forty  times  in  a  minute. 

The  heart  continued  acting  regularly. 

When  the  artificial  respiration  had  been  kept  up  for 
forty  minutes,  the  pupils  of  the  eyes  were  observed  to  con- 
tract and  dilate  on  the  increase  or  diminution  of  light  j 
saliva  had  flowed  from  the  mouth,  ^nd  a  small  quantity  of 
tears  was  collected  between  the  eye  and  eye-lids;  but  the 
animal  continued  perfectly  motionless  and  insensible. 

At  the  end  of  an  hour  and  forty  minutes,  from  the  same 
period,  there  were  slight  involuntary  contractions  f)f  the 
muscles,  and  evfery  now  and  then  there  was  an  effort  to 
breathe.  The  involuntary  motions  conimued,  and  the 
efforts  to  breathe  became  more  frequent.  At  the  end  of 
another  hour,  the  animal,  for  the  first  time,  gave  some  signs 
of  sensibility  when  roused,  and  made  spontaneous  eff"orts 
to  breathe  twenty- two  times  in  a  minute.  The  artificial 
respiration  was  discontinued.  She  lay.  as  if  in  a  state  of 
profound  sleep,  for  forty  minutes,  when  she  suddenly 
awoke,  and  walked  away.  On  the  following  day  she  ap* 
peared  slightly  indisposed ;  but  she  gradually  recovered, 
and  is  at  this  time  still  alive  and  in  health. 

Experimenl  2.-— Some  woorara  was  applied  to  a  wound 
ill  a  fahbil.  The  animal  was  apparently  dead  in  four  mi- 
nutes after  the  application  of  the  poison  ;  but  the  heart 
continued  acting.  He  was  placed  in  a  temperature  of  90% 
and  the  lungs  were  artificially  inflated.  The  heart  con- 
tinued to  act  about  one  hundred  and  fifty  times  in  a  minute. 
For  more  than  three  hours  the  pulse  was  strong  and  re- 
gular;  after  ttiis;  it  became  feeble  and  irregular,  and  at  the 
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the  boiling  continued  to  dryness.  The  mass  was  now 
heated  just  below  redness  in  a  platina  crucible.  It  acquired 
an  olive  colour,  and  resembled  platinana.  It  was  heated 
with  flowers  of  sulphur  in  a  small  retort  over  distilled  water, 
and  aflforded  sulphuret  of  platina  and  snlphurane,  which 
last  flowed  in  drops  into  the  water  :  it  was  partially  decom- 
pounded, and  occasioned  no  precipitate  with  muriate  of 
barytes,  but  a  copious  one  with  nitrate  of  sliver. 

From  these  ejcperiments  1  must  conclude,  that  no  sub- 
nitrate,  or  insoluble  sulphate  of  platina,  can  be  obtained  by 
the  preceding  methods  ;  nor  are  any  such  compounds  at 
present  known  to  exist.  The  insoluble  muriat  of  Mr. 
Chenevix  was,  I  presume,  a  mixed  compound  of  platinane 
and  platinana  with  water.  I  feel  a  reluctance  in  making 
these  and  the  preceding  statements,  because  they  are  op- 
posed to  those  of  Mr.  Chenevix.  It  would  have  been  much 
more  agreeable  to  me,  to  have  confirmed  his  general  results. 
I  am  convinced  this  ingenious  chemist  must  have  been 
misled  by  some  circumstances  connected  with  his  experi- 
ments. 

M.  Tromsdorf*  states  that  oxide  of  platina  combines 
with  benzoic  acid,  and  forms  a  yellow-coloured  salt.  1  have 
not  seen  the  details  of  his  experiments;  but  as  the  oxides  of 
platina  appear  to  be  unknown  in  a  separate  state,  and  it  is 
extremely  difficult  to  detach  chlorine  or  the  alkalies  from 
platina,  I  must  regard  the  existence  of  this  salt  as  extremely 
doubtful.  Bergmaa  speaks  of  a  combination  of  the  calx 
of  platina  with  the  acid  of  sugarf.  The  calx  he  employed 
was  obtained  from  a  solution  of  platina  by  soda.  This  sub- 
stance is  not  an  oxide  of  platina,  as  has  been  supposed.  After 
being  dried,  it  furnishes  a  little  oxygen  by  heat,  and  a  sub- 
stance analogous  to  platinana  with  nmriate  of  soda.  Hence, 
there  can  be  little  doubt  but  that  this  oxalate  of  platina  is 
in  fact  a  triple  compound  of  this  kind,  with  a  little  of  the  acid. 

Dr.  Thomson  speaks  of  a  soluble  prussiate  of  platina  t. 
I  have  not  been  able  to  gain  any  evidence  of  the  existence 
of  this  salt.  Scheele  found  that  prussic  acid  had  no  effect 
on  platina,  or  on  those  substances  which  were  then  con- 
sidered as  calxes  of  this  metal.  Bergman  states  that 
prussiate  of  potash  occasions  no  precipitate  in  solutions  of 
platina,  and  Mr.  Chenevix  and  Dr.  Thomson  assert  that 
platina  is  not  precipitated  by  the  prussiates.  As  a  concen- 
trated solution  of  muriate  of  platina  appears  to  be  a  very 

*  j4miales  de  Chimie,  tome  xi,  p,  315. 

-f-  Physical  and  Chemical  Essays,  vol.  i.  p.  322. 

X  System  of  Chemistry,  vol.  iii.  p.  134. 
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good  test  of  the  presence  of  potash,  and  has  been  long 
known  to  form  triple  compounds  with  some  of  the  salts  of 
potash  and  ammonia,  I  made  experinients  on  all  the  salts 
of  potash  and  ammonia  I  could  procure,  to  ascertain  whe- 
ther there  were  any  exceptions  to  such  decompositions. 

The  aqueous  solution  of  muriate  of  platina,  I  found,  pro- 
duced a  yellow  precipitate  in  the  acetate,  phosphate,  suc- 
cinate, prussiaie,  sulphate,  nitrate,  &c.  of  these  alkalies, 
which  appeared  to  be  in  all  cases  precisely  similar  in  its 
sensible  properties.  I  therefore  presume,  it  may  be  stated 
as  a  general  fact,  that  the  muriate  of  platina  occasions  a 
precipitate  in  all  the  salts  of  potash  and  ammonia;  and  that 
the  exceptions  are  merely  apparent,  arising  from  the  use  of 
diluted  solutions,  and  founded  on  the  solubility  of  the  triple 
salts  formed. 

[To  be  continued.] 


XLVIII.  Further  Experiments  and  OL'servations  on  the 
Action  of  Poisons  ^n  the  Animal  System.  By  B.  C. 
BrodIe,  Esq,  F.R.S.  Communicated  to  the  Society  for 
the  Improvement  of  Animal  Chemistry ,  and  by  them  to 
the  Royal  Society^, 

OiNCE  I  had  the  honour  of  communicating  to  the  Royal 
Society  some  observations  on  the  action  of  certain  poisons 
on  the  animal  system,  I  have  been  engaged  in  the  further 
prosecution  of  this  inquiry.  Besides  some  additional  ex- 
periments on  vegetable  poisons,  I  have  instituted  several 
with  a  view  to  explain  the  eflfects  of  some  of  the  more 
powerful  poisons  of  the  mineral  kingdom.  The  former 
correspond  in  their  results  so  nearly  with  those  which  are 
already  before  the  public,  that,  in  the  present  communica- 
tion, I  shall  confine  myself  to  those  which  appear  to  be  of 
some  importance,  as  they  more  particularly  confirm  my 
former  conclusions  respecting  the  recovery  of  animals  ap- 
parently dead,  where  the  cause  of  death  operates  exclusively 
on  the  nervous  system.  In  my  experin)ents  on  mineral 
poisons,  I' have  found  some  circumstances  wherein  their 
effects  differ  from  those  of  vegetable  poisons,  and  of  these 
I  shall,  give  a  more  particular  account.  Whatever  may  be 
the  value  of  the  observations  themselves,  the  subject  must 
be  allowed  to  be  one  that  is  deserving  of  investigation,  as  it 
does  hot  appear  unreasonable  to  expect  that  such  investi- 
gation may  hereafter  lead   to  some  improvements  in  the 

*  From  Philosophical  Trausactions  for  1812,  part  i. 
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cially  inflated  ;  but  this  appeared  to  have  no  effect  in  pro- 
ionging  the  heart's  action.  On  dissection,  the  inner  mem- 
bra^ie  of  the  stomach  was  found  slightly  inflamed. 

Eocperiment  4. — Two  drams  of  arsenic  acid  dissolved 
in  six  ounces  of  water  were  injected  into  the  stomach  of  a 
<]og,  by  means  of  a  tube  of  elastic  gum,  passed  down  the 
cesopha2;us.  In  three  minutes  he  vomited  a  small  quantity 
of  mucus,  and  this  occurred  again  several  times.  The 
pulse  became  less  frequent,  and  occasionally  intermitted. 
At  the  end  of  thirty-five  minutes  the  hind  legs  were  para- 
lysed, and  he  lay  in  a  half  sensible  state.  At  the  end  of 
forty-five  minutes  he  was  less  sensible;  the  pupils  of  the 
eyes  were  dilated;  the  pulse  had  fallen  from  3  40  to  70  in 
a  minute,  and  ihe  intermissions  were  frequent.  After  this, 
he  became  quite  insensible  ;  convulsions  took  place,  and  at 
the  end  of  fifty  minutes,  from  the  beginning  of  the  experi- 
ment, he  died.  On  opening  the  thorax,  immediately  after 
death,  tremulous  contractions  of  the  heart  were  observed  ; 
but  not  sufficient  to  maintain  the  circulation.  The  stomach 
and  intestines  contained  a  large  quantity  of  mucous  fluid, 
and  their  internal  membrane  was  highly  inflamed. 

These  experiments  were  repeated,  and  the  results,  in  all 
essential  circumstances,  were  the  same.  I'he  symptoms 
produced  were,  1 .  paralysis  of  the  hind  legs,  and  afterwards 
of  the  other  parts  of  the  body:  convulsions;  dilatation  of 
the  pupils  of  the  eyes  ;  insensibility  ;  all  of  which  indicate 
disturbance  of  the  functions  of  the  brain  :  2.  a  feeble, 
slow,  intermitting  pulse,  indicating  disturbance  of  the 
functions  of  the  heart.  Where  the  iieart  has  continued  to 
act  after  apparent  death,  I  have  never,  in  any  one  instance, 
been  able  to  prolong  its  action  by  means  of  artificial  re- 
spiration. 3.  Pain  in  the  region  of  the  abdomen  ;  preter- 
natural secretion  of  mucus  from  the  alimentary  canal ;  sick- 
ness and  vomiting  in  those  animals  which  arc  capable  of 
vomiting;  symptoms  which  arise  from  the  action  of  the 
poison  on  the  stomach  and  intestines.  There  is  no  dif- 
ference in  the  effects  of  arsenic,  whether  it  is  employed  in 
the  form  of  white  oxide,  or  of  arsenic  acid,  except  that  vhe 
latter  is  a  more  active  preparation.  When  arsenic  is  ap- 
plied to  a  wound,  the  symptoms  take  place  sooner  than 
when  it  is  given  internally  ;  but  their  nature  is  the  same. 

The  symptoms  produced  by  arsenic  may  be  referred  to 
the  influence  of  the  poison  on  the  nervous  system,  the 
heart*,  and  the  alimentary  canal.     As  of  these  the  two 

former 

*  When  I  say  that  a  poison  acts  on  the  heart,  I  do  not  mean  to  imply  that 
U  necessarily  must  acl  directly  on  the  muscular  fibres  of  that  organ.  It  is 
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former  only  are  concerned  in  those  functions  which  are 
directly  necessary  to  life,  and  as  the  alimentary  canal  is 
often  affected  only  in  a  slight  degree,  we  must  consider  the 
affection  of  the  heart  and  nervx)us  system  as  being  the  im- 
mediate cause  of  death. 

In  every  experiment  which  I  have  made  with  arsenic, 
there  were  evident  marks  of  the  influence  of  the  poison 
on  all  the  organs  which  have  been  mentioned ;  but  they 
were  not  in  all  cases  affected  in  the  same  relative  degree. 
In  the  dog,  the  affection  of  the  heart  appeared  to  predomi- 
nate over  that  of  the  brain  ;  and  on  examining  the  thorax, 
immediately  after  death,  this  organ  was  found  to  have  ceased 
acting,  and  in  a  distended  state.  In  the  rabbit,  the  affec- 
tion of  the  brain  appeared  to  predominate  over  that  of  the 
heart,  and  the  latter  was  usually  found  acting  slowly  and 
feebly,  after  the  functions  of  the  brain  had  entirely  ceased. 
In  the  rabbit,  the  effects  of  the  arsenic  on  the  stomach  and 
intestines  were  usually  less  than  in  carnivorous  animals. 

The  action  of  arsenic  on  the  system  is  less  simple  than 
that  of  the  majority  of  vegetable  poisons.  As  it  acts  on 
different  organs,  it  occasions  different  orders  of  symptoms ; 
and  as  the  affection  of  one  or  another  organ  predominates, 
so  there  is  some  variety  in  the  symptoms  produced  even  in 
individual  animals  of  the  same  species. 

In  animals  killed  by  arsenic,  the  blood  is  usually  found 
fluid  in  the  heart  and  vessels  after  death  ;  but  otherwise  all 
the  morbid  appearances  met  with  on  dissection  are  con- 
fined to  the  stomach  and  intestines.  As  this  is  the  case, 
and  as  the  affection  of  these  organs  occasions  remarkable 
symptoms,  it  may  be  right  to  mention  the  result  of  my  ob- 
servations on  this  subject. 

In  many  cases  where  death  takes  place,  there  is  only  a 
very  slight  degree  of  inflammation  of  the  alimentary  canal : 
in  other  cases  the  inflammation  is  considerable.  It  ge- 
nerally begins  very  soon  after  the  poison  is  administered, 
and  appears  greater  or  less  according  to  the  time  which 
elapses  before  the  animal  dies.     Under  the  same  circum- 

highly  probable,  that  the  heart  is  afFected  only  througfh  the  medium  of  its 
nerves;  but  the  affection  of  the  heart  is  so  far  independent  of  the  affection 
of  the  nervous  system  generally,  that  the  circulation  may  cease  although 
the  functions  of  the  brain  are  not  suspended,  and  the  functions  of  the  brain 
may  be  wholly  suspended  without  the  circulati(m  being  at  all  disturbed.  In 
proof  of  the  first  of  these  propositions,  I  may  refer  to  my  former  experiments 
on  the  upas  antiar,  in  which  the  sensibility  of  the  animal  continued  to  the  very 
instant  of  death;  and  respiration,  which  is  under  the  influence  of  the  brain, 
continued  even  after  the  lieart  had  ceased  to  act.  In  proof  of  the  second,  I 
may  refer,  among  many  others,  to  the  experiments  detailed  in  the  Crooniaa 
Lecture  for  1810. 
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end  of  another  hour  the  circulation  had  entirely  ceased. 
During  this  time  there  was  no  appearance  of  returning 
sensibility. 

The  circulation  of  the  blood  may  be  maintained  in  an 
animal  from  whom  the  brain  has  been  removed  for  a  con- 
siderable, but  not  for  an  unlimited  time.  We  may  con- 
clude, that  in  the  last  of  these  experiments  the  animal  did 
not  recover,  because  the  influence  of  the  poison  continued 
beyond  the  time  during  which  the  circulation  may  be  main- 
tained without  the  brain.  '    ^ 

III.  On  the  Effects  of  Arsenic, 

When  an  animal  is  killed  by  arsenic  taken  internally,  the 
stomach  is  found  bearing  marks  of  inflammation  ;  and  it 
is  a  very  general  opinion,  l.that  this  inflammation  is  the 
cause  of  death  :  2.  that  it  is  the  consequence  of  the  actual 
contact  of  the  arsenic  with  the  internal  coat  of  the  stomach. 
But  in  several  cases  I  have  found  the  inflammation  of  the 
stomach  so  slight,  that  on  a  superficial  examination  it 
might  have  been  easily  overlooked  ;  and  in  most  of  my  ex- 
periments with  this  poison,  death  has  taken  place  in  too 
short  a  time  for  it  to  be  considered  as  the  result  of  inflam- 
mation :  and  hence  we  may  conclude,  that  the  first  of  these 
opinions  is  incorrect;  at  least  as  a  general  proposition. 

Many  circumstances  conspire  to  show  that  the  second  of 
these  opinions  also  is  unfounded. 

In  whatever  way  the  poison  is  administered,  the  in- 
flammation is  confined  to  the  stomach  and  intestines;  I 
have  never  seen  any  appearance  of  it  in  the  pharynx  or 
oesophagus. 

Mr.  Home  informed  me,  that  rn  an  experiment  made  by 
Mr.  Hunter  and  himself,  in  which  arsenic  was  applied  to  a 
wound  in  a  dog,  the  animal  died  in  twenty-four  hours,  and 
the  stomach  was  found  to  be  considerably  inflamed. 

I  repeated  this  experiment  several  times,  taking  the  pre- 
caution always  of  applying  a  bandage  to  prevent  the  animal 
licking  the  wound.  The  result  was,  that  the  inflammation 
of  the  stomach  was  commonly  more  violent  and  more  im- 
mediate, than  when  the  poison  was  administered  internally, 
and  that  it  preceded  any  appearance  of  mflammation  of  the 
wound*.     Some  experiments  are  already  before  the  public, 

*  Since  the  greater  part  of  my  experiments  on  this  subject  were  made,  I 
have  seen  an  account  of  an  inaugural  Dissertation  on  the  Effects  of  Arsenic, 
by  Dr.  Jaeger,  of  Stuttgard.  Dr.  Jaeg^er  has  come  to  conclusions  similar  to 
those  above  stated,  that  in  an  animal  killed  by  arsenic,  the  inflammation  of 
the  stomach  is  not  the  cause  of  death,  and  that  the  poison  does  not  produce 
Its  fatal  effects  until  it  has  enteied  the  circulation.  I  have  to  regret  that  I 
have  had  no  opportunity  of  seeing^  the  origiiul  of  thlt  Dissertation. 

which 
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which  led  me  to  conclude  that  vegetable  poisons,  when  ap- 
plied to  wounded  surfaces,  atfeci  the  system  by  passing  into 
the  circulation  through  the  divided  veins.  From  this  ana- 
logy, and  from  all  the  circumstances  just  mentioned,  it 
may  be  inferred  that  arsenic,  in  whatever  way  it  is  admi- 
nistered, does  not  produce  its  effects  even  on  the  stomach 
until  it  is  carried  into  the  blood. 

But  the  blood  is  not  necessary  to  life,  except  so  far  as  a 
constant  supply  of  it  is  necessary  for  the  maintenance  of  the 
functions  of  the  vital  organs.  The  next  object  of  inquiry 
therefore  is,  when  arsenic  has  entered  the  circulation^  on 
what  organs  does  it  operate,  so  as  to  occasion  death  ? 

When  arsenic  is  applied  to  an  ulcerated  surface,  it  pro- 
duces a  slough,  not  by  acting  chemically,  like  caustics  in 
general,  but  by  destroying  the  vitality  of  the  part  to  which 
it  is  applied,  independently  of  chemical  action.  This  led 
me  at  tirst  to  suppose,  that  when  arsenic  has  passed  into 
the  circulation,  death  is  the  consequenqe,  not  so  much  of 
the  poison  disturbing  the  functions  of  any  particular  organ, 
as  of  its  destroying  at  once  the  vitality  of  every  part  of  the 
system.  The  following  circumstances,  however,  seem  to 
show  that  this  opinion  is  erronequs.  In  an  animal  under 
the  full  influence  of  arsenic,  even  to  the  instant  of  death, 
some  of  the  secretions,  as  those  of  the  kidneys,  stomach, 
and  intestines,  continue  to  take  place  in  large  quantity; 
and  the  muscles  are  capable  of  being  excited,  after  death, 
to  distinct  and  powerful  contractions  by  means  of  the  Vol- 
taic battery. 

Experiment  3.  —  Seven   grains  of  the  white  oxide   of 
arseriic  were  applied  to  a  wound  in  the  back  of  a  rabbit. 

In  a  few  minutes  he  was  languid,  and  the  respirations 
were  small  and  frequent.  The  pulse  was  feeble,  and  after 
a  little  time  could  not  be  felt.  The  hind  legs  became  pa- 
ralysed*. He  grew  insensible,  and  lay  motionless,  but 
with  occasional  convulsions.  At  the  end  of  fifty-three 
minutes  from  the  time  of  the  arsenic  being  applied,  he  was 
apparently  dead  ;  but  on  opening  the  thorax,  the  heart  was 
found  still  acting,  though  very  slowly  and  feebly.  A  tube 
was  introduced  into  the  trachea,  and  the  lungs  were  artifi- 

•  I  have  observed,  that  where  the  functions  of  the  brain  are  disturbed* 
paralysis  first  takes  pl.tce  in  the  muscles  of  the  hind  legs  ;  afterwards  in  those 
of  the  trunk  and  fore  legs ;  and  last  of  all  in  the  muscles  of  the  ears  and 
face.  These  facts  seem  to  show  that  the  influence  of  the  brain,  like  that  of 
the  heart,  is  not  propagated  with  the  same  facility  to  the  distant  as  to  the 
near  organs;  and  this  is  further  confirmed  by  cases  of  disease  which  occa- 
sionally occur,  in  which,  although  the  paralysis  is  confined  to  the  lower  half 
of  the  body,  the  morbid  appearances  met  with  on  dissection  are  entirely 
confined  to  the  brain. 

cially 
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stances,  it  is  less  in  graminivorous  than  in  camivorou*^ 
animals.  The  inflammation  is  greatest  in  the  stomach  and 
intestines ;  but  it  usually  extends  also  over  the  whole  in- 
testine. I  have  never  observed  inflammation  of  the  oeso- 
phagus. The  inflammation  is  greater  in  degree,  and  more 
speedy  in  taking  place,  when  arsenic  is  applied  to  a  wound, 
than  when  it  is  taken  into  the  stomach.  The  inflamed 
parts  are  in  general  universally  red,  at  other  times  they  are 
red  only  in  spots.  The  principal  vessels  leading  to  the 
stomach  and  intestines  are  turgid  with  blood  ;  but  the  in- 
flammation is  usually  confined  to  the  mucous  membrane  of 
these  viscera,  which  assumes  a  florid  red  colour,  becomes 
soft  and  pulpy,  and  is  separable  without  much  difficulty 
from  the  cellular  coat,  which  has  its  natural  appearance. 
In  some  instances  there  are  small  spots  of  extravasated 
blood  on  the  inner  surface  of  the  mucous  membrane,  or  be- 
tween it  and  the  cellular  coat,  and  this  occurs  independently^ 
of  vomiting.  I  have  never,  in  any  of  my  experiments, 
found  ulceration  or  sloughing  of  the  stomach  or  intestine; 
but  if  the  animal  survives  for  a  certain  length  of  time,  after 
the  inflammation  has  begun,  it  is  reasonable  to  conclude 
that  it  may  terminate  in  one  or  other  of  these  ways. 

I  am  disposed  to  believe  that  sloughing  is  very  seldom,  if 
ever,  the  direct  consequence  of  the  application  of  arsenic 
to  the  stomach  or  intestines.  Arsenic  applied  to  an  ulcer 
will  occasion  a  slough  :  but  its  action  in  doing  this  is  very 
slow.  When  I  have  applied  the  white  oxide  of  arsenic  to 
a  wound,  though  the  animal  has  sometimes  lived  three  or 
four  hours  afterwards,  and  though  violent  inflammation  haft 
taken  place  in  the  stomach  and  intestines,  I  have  never 
seen  any  preternatural  appearance  in  the  part  to  which  it 
was  applied,  except  a  slight  eflusion  of  serum  into  the  cel- 
lular membrane.  Arsenic  speedily  produces  a  very  copious 
secretion  of  mucus  and  watery  fluid  from  the  stomach  and 
intestines,  which  separates  it  from  actual  contact  with  the 
inner  surface  of  these  organs,  even  though  taken  in  large 
quantity  and  in  substance;  and  in  animals  which  are  ca- 
pable of  vomiting,  by  much  the  greater  part  is  rejected 
from  the  stomach  very  soon  after  it  has  been  taken  in. 
Hence,  though  a  few  particles  of  arsenic  are  sometimes 
found  entangled  in  the  mucus,  or  in  the  coagulum  of  ex- 
travasated blood,  and  adhering  to  the  inner  surface  of  the 
stomach,  I  have  never  seen  it  in  such  a  quantity  as  might 
be  supposed  capable  of  producing  a  slough.  In  one  m- 
stance,  where  a  dog  luul  swallowed  a  large  quantity  of 
arsenic  in  substance,  a  brown  spot,  about  an  inch  in  dia- 
meter. 
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meterj  was  observed  after  death  on  the  inner  surface  of  the 
cardiac  extremity  of  the  stomach,  having  so  much  of  the 
appearance  of  a  slough,  that  at  first  I  had  no  doubt  of  it 
being  so  ;  but  on  examination  this  proved  to  be  only  a  thin 
layer  of  dark -coloured  coagulum  of  blood,  adhering  very 
firmly  to  the  surface  of  the  mucous  membrane,  and  having 
a  few  particles  of  arsenic  entangled  in  it.  On  removing 
this,  the  mucous  membrane  still  appeared  of  a  dark  colour  ; 
but  this  was  also  found  to  arise  from  a  thin  laver  of  coa- 
gulum of  blood  between  it  and  the  cellular  coat.  The 
mucous  membrane  itself  was  inflamed;  but  otherwise  in  a 
natural  state.  I  have  observed  a  similar  appearance,  but 
occupying  a  less  extent  of  surface,  several  times.  In  the 
Ilunterian  Museum  there  is  a  human  stomach,  which  was 
preserved  to  show  what  was  considered  as  a  slough  pro- 
duced by  the  action  of  arsenic.  On  examining  this  pre- 
paration, I  found  that  the  dark-coloured  spot,  which  had 
been  supposed  to  be  a  slough,  was  precisely  of  the  saipe 
nature  with  that  just  described. 

Although  the  affection  of  the  stomach  and  intestines 
from  arsenic  is  not  the  cause  of  death,  under  ordinary  cir- 
cumstances, it  is  reasonable  to  conclude  that  it  may  be  so 
in  some  instances,  if  the  animal  survives  the  effects  pro- 
duced on  the  organs  more  immediately  necessary  to  life. 
Mr.  Henry  Earle  informed  me  of  an  instance  in  which  this 
appeared  to  be  the  case.  A  woman  in  St,  Banholon^ew's 
hospital,  who  had  taken  arsenic,  recovered  of  the  immediate 
symptoms,  but  died  at  the  end  of  four  or  five  days.  On 
examination  after  death,  extensive  ulcerations  were  found 
of  the  mucous  membrane  of  the  stomach  and  intestines, 
which  we  can  hardly  doubt  to  have  been  the  cause  of 
death. 

It  is  an  iniportant  matter  of  inquiry,  as  connected  with 
judicial  medicine,  how  far  may  the  examination  of  the 
body,  after  death,  enable  us  to  decide,  whether  an  animal 
has  died  of  the  eflects  of  arsenic  ?  On  this  subject,  how- 
ever, I  have  only  a  few  remarks  to  make. 

The  inflammation  from  arsenic,  occupying  in  general  the 
whole  of  the  stomach  and  intestine,  is  more  extensive  than 
that  from  any  other  poison  with  which  I  am  acquainted. 
It  does  not  affect  the  pharynx  or  oesophagus,  and  this  cir- 
cumstance distinguishes  it  from  the  inflammation  which  is 
occasioned  by  tlie  actual  contact  of  irritating  applications. 

But  little  in  general  is  to  be  learnt  from  the  examination 
of  the  contents  of  the  stomach  after  death.  When  arsenic 
has  been   taken   in    substance,    small    parlicles  of  it  are 
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frequently  found  entangled  in  the  mucus,  or  in  the  extfa- 
vasated  blood  ;  but  where  this  was  not  the  case,  I  have 
never  known,  in  an  animal  that  was  capable  of  vomiting, 
that  arsenic  could  be  detected  in  the  contents  of  the  sto- 
mach after  death,  though  examined  by  the  most  accurate 
chemical  tests.  As  some  substances  when  taken  internally 
are  separated  from  the  blood  very  soon  afterwards  with  the 
urine,  I  tliought  it  probable  that  arsenic  might  be  separated 
with  the  urine  also ;  but  Mr.  Brande  (to  whom  I  am 
indebted  for  assistance  on  this,  as  well  as  on  many  other 
occasions,)  could  never  detect  the  smallest  trace  of  arsenic 
in  it. 

IV.  Experiments  ?vith  the  Muriate  of  Barytes. 

When  barytes  is  taken  into  the  stomach,  or  applied  to  a 
wound,  it  is  capable  of  destroying  life;  but  when  in.  its 
uncombincd  state  its  action  is  very  slow.  The  muriate  of 
barytes,  which  is  much  more  soluble  than  the  pure  earth, 
is  (probably  on  this  account)  a  much  more  active  poison. 

Experiment  5. — Ten  grains  of  muriate  of  barytes  rubbed 
very  fine,  and  moistened  with  two  drops  of  water,  were 
applied  to  two  wounds  in  the  thigh  and  side  of  a  rabbit. 
In  four  minutes  he  was  evidently  under  the  influence  of 
the  poison.  In  a  short  time  he  became  giddy:  then  his 
hind  legs  were  paralysed  ;  and  he  gradually  fell  into  a  state 
of  itisensibility,  with  dilated  pupils,  and  lay,  in  general 
motionless,  but  with  occasional  convulsions.  The  pulse 
beat  150  in  a  minute,  but  feeble,  and  it  occasionally  inter- 
mitted. He  was  apparently  dead  in  twenty  minutes  from 
the  application  of  the  poison ;  but  on  opening  the  chest 
the  heart  was  found  still  acting,  and  nearly  three  minutes 
elapsed  before  its  action  had  entirely  ceased. 

Experiment  6. — An  ounce  and  an  half  of  saturated  solu- 
tion of  muriate  of  barytes  was  injected  into  the  stomach  of 
a  full  grown  cat,  by  means  of  an  elastic  gum  tube.  In  a 
few  minutes  it  operated  as  an  emetic.  The  animal  became 
giddy,  aftervv'ards  insensible,  and  lay  with  dilated  pupils,  in 
general  motionless,  but  with  occasional  convulsions.  At 
the  end  of  sixty-five  minutes,  from  the  beginning  of  the 
experiment,  he  was  apparently  dead;  but  the  heart  was  still 
felt  through  the  ribs  acting  one  hundred  times  in  a  minute. 
A  tube  was  introduced  into  the  trachea,  and  the  lungs  w;ere 
inflated  about  thirty-six  times  in  a  minute  ;  but  the  pulse 
sunk  notwithstanding,  and  at  the  end  of  seven  minutes  the 
circulation  had  entirely  ceased. 

From  these  experiments  I  was  led  to  conclude  that  the 
principal  action  of  the  muriate  of  barytes  is  on  the  brain ; 

but 
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biU  in  the  first  the  pulse  was  feeble  and  intermitting ;  in 
the  second,  although  the  artificial  respiration  was  made 
with  the  greatest  care,  the  circulation  could  not  be  main- 
tained more  than  a  few  minutes.  These  circumstances  led 
ineto  suspect,  that  although  this  poison  operates  principally 
on  the  bram,  it  operates  in  some  degree  on  the  heart  also. 
Further  experiments  confirmed  this  suspicion.  In  some  of 
them  the  pulse  soon  became  so  feeble,  that  it  could  be 
scarcely  felt ;  and  its  intermissions  were  more  frequent ; 
but  in  all  cases  the  heart  continued  to  act  after  respiration 
had  ceased  ;  and  the  cessation  of  the  functions  of  the  brain 
was  therefore  always  the  immediate  cause  of  death.  When 
I  employed  artificial  respiration,  after  death  had  apparently 
taken  place,  I  seldom  was  able  to  prolong  the  heart's  action 
beyond  a  few  minutes.  In  one  case  only  it  was  maintained 
for  three  quarters  of  an  hour.  I  never  by  these  means 
succeeded  in  restoring  the  animal  to  life,  although  the  ex- 
periments were  made  with  the  greatest  care  and  in  a  warm 
temperature.  In  some  instances,  after  the  artificial  respi- 
ration had  been  kept  up  for  some  time,  there  were  signs  of 
the  functions  of  the  brain  being  in  some  degree  restored  j 
but  the  pulse  notwithstanding  continued  to  diminish  in 
strength  and  frequency,  and  ultimately  ceased.  I  shall 
detail  one  of  these  experiments,  as  it  serves  to  illustrate  the 
double  action  of  this  poison  on  the  nervous  and  vascular 
systems. 

Experiment  7. — Some  muriate  of  barytes  was  applied  to 
a  wound  in  the  side  of  a  rabbit.  The  usual  symptoms 
took  place,  and  at  the  end  of  an  hour  the  animal  was  ap- 
parently dead ;  but  the  heart  still  continued  to  contract. 
He  was  placed  in  a  temperature  of  80°,  and  a  tube  being 
introduced  into  the  nostril,  the  lungs  were  artificially  in- 
flated about  thirty-six  times  in  a  minute. 

When  the  artificial  respiration  had  been  maintained  for 
four  minutes  he  appeared  to  be  recovering ;  he  breathed 
voluntarily  one  hundred  times  in  a  minute,  and  showed 
signs  of  sensibility.  The  artificial  respiration  was  discon- 
tinued. The  voluntary  respiration  continued  about  nine 
minutes,  when  it  had  ceased,  and  the  animal  was  again  ap- 
parently dead  ;  but  the  pulse  continued  strong  and  frequent. 
The  lungs  were  again  artificially  inflated.  At  the  end  of 
four  minutes  the  animal  once  more  breathed  voluntarily 
one  hundred  times  in  a  minute,  and  repeatedly  moved  his 
limbs  and  eye-lids.  The  pulse  became  slower  and  more 
feeble. 

In  a  few  minutes  the  voluntary  respiration  again  ceased, 

and 
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knd  the  artificial  respiration  was  resumed.  The  pulse  had 
fallen  to  one  hundred,  and  was  feeble.  The  animal  again 
breathed  vol'jntarily ;  but  he  ceased  to  do  so  at  the  end  of 
five  minutes.  The  lungs  were  inflated  as  before;  but  he 
did  not  give  any  sign  of  life,  nor  was  the  pulse  felt  after- 
wards. On  opening  the  thorax^  the  heart  was  found  to 
have  entirely  ceased  acting. 

A  probe  having  been  introduced  into  the  spinal  marrow, 
it  was  found  that  by  means  of  the  Voltaic  battery  powerful 
contractions  might  be  excited,  not  only  of  the  voluntary 
muscles,  but  also  of  the  heart  and  intestines ;  from  which 
it  may  he  inferred,  that  the  muriate  of  barytes,  like  arsenic, 
affects  the  circulation  by  rendering  the  heart  insensible  to 
the  stimulus  of  the  blood,  and  not  by  destroying  altogether 
the  power  of  muscular  contraction. 

The  muriate  of  barytes  affects  the  stomach,  but  in  a  less 
degree  than  arsenic.  It  operates  as  an  emetic  in  animals 
that  are  capable  of  vomiting;  but  sooner  when  taken  inter- 
nally, than  when  applied  to  a  wound.  In  general,  but  not 
constantly,  there  are  marks  of  inflammation  of  the  inner 
membrane  of  the  stomach,  but  not  of  the  intestine.  In 
many  instances  there  is  a  thin  layer  of  dark-coloured  coa- 
gulum  of  blood  lining  the  whole  inner  surface  of  the  sto- 
ma.h  and  adhering  very  closely  to  it,  so  as  to  have  a  good 
deal  of  the  appearance  of  a  slough  ;  and  this  is  independent 
of  vonjiting,  as  where  [  met  with  ir,  it  occurred  in  rabbits. 

The  same  circumstances,  from  which  it  may  be  inferred 
that  arsenic  does  not  produce  its  deleterious  effects  until  it 
has  passed  into  the  same  circulation,  leads  to  thie  same  con- 
clusion with  regard  to  the  muriate  of  barytes. 

V.  Oil  the  Effects  of  the  Emetic  Tartar, 

The  effects  of  the  emetic  tartar  so  much  resemble  those 
of  arsenic  and  of  muriate  of  barytes  in  essential  circum- 
stances, that  it  would  be  needless  to  enter  into  a  detail  of 
the  individual  experiments  made  with  this  poison. 

When  applied  to  a  wound  in  animals  which  are  capable 
of  vomiting,  it  usually,  but  not  constantly,  operates  very 
speedily  as  an  emetic;  otherwise  I  have  found  no  material 
difference  in  the  symptoms  produced  in  the  different  species 
of  animals  which  I  have  been  in  the  habit  of  employing  as 
the  subjects  of  experiment.  The  symptoms  are  paralysis, 
drowsiness,  and  at  last  complete  insensibility;  the  pulse 
becomts  feeble ;  the  heart  continues  to  act  after  apparent 
death  ;  its  action  may  be  maintained  by  means  of  artificial 
respiration  ;  but  never  for  a  lon^jer  period  than  a  iew  mi- 
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nutes :  so  that  it  appears  that  this  poison  acts  on  the  heart 
as  well  as  on  the  brain ;  but  that  its  principal  action  is  on 
the  latter.  Both  the  voluntary  and  involuntary  muscles 
may  be  made  to  contract  after  death,  by  means  of  Vohaic 
electricity.  The  stomach  sometimes  bears  the  marks  of 
inflammation  j  but  at  other  times  it  has  its  natural  appear- 
ance. I  have  never  seen  any  appearance  of  inflammation 
of  the  intestines.  The  length  of  time  which  elapses  from 
the  application  of  the  poison  to  the  death  of  the  animal, 
varies.  In  some  instances  it  is  not  more  than  three  quarters 
of  an  hour  3  but  in  others  it  is  two  or  three  hours,  or  even 
longer. 

When  a  solution  of  emetic  tartar  was  injected  into  the 
stomach  of  a  rabbit,  the  sauie  symptoms  took  place  as 
when  it  was  applied  to  a  wound. 

VI.  On  the  Effects  of  the  Corrosive  Sublimate. 

When  this  poison  is  taken  internally  in  very  small  and 
repeated  doses,  it  is  absorbed  into  the  circulation,  and  pro- 
duces on  the  system  those  peculiar  effects  which  are  pro- 
duced by  other  preparations  of  mercury.  If  it  passes  into 
the  circulation  in  larger  quaiuity,  it  excites  inflammation 
of  some  part  of  the  alimentary  canal,  the  termination  of 
which  mav  vary  accordingly  as  it  exists  in  a  greater  or  less 
degree.  When  taken  in  a  larger  quantity  still,  it  occasions 
death  in  a  very  short  space  of  time.  I  had  found,  that  if 
applied  to  a  wounded  surface,  it  produced  a  slough  of  the 
part  to  which  it  was  applied,  without  occasioning  any  af- 
fection of  the  general  system.  This  led  me  to  conclude 
that  the  eflfects  of  it,  taken  internally  and  in  a  large  quan- 
tity, depended  on  its  local  action  on  the  stomach,  and  were 
not  connected  with  the  absorption  of  it  into  the  circulation. 
The  following  experiments  appear  to  confirm  this  opinion. 

Experiment  8.— Six  grains  of  corrosive  sublimate,  dis- 
solved in  six  drams  of  distilled  water,  were  injected  into  the 
stomach  of  a  rabbit,  by  means  of  an  elastic  gum  tube.  No 
immediate  symptoms  followed  the  injection;  the  animal 
made  no  expression  of  pain  ;  but  in  three  minutes  he  be- 
came insensible  ;  was  convulsed,  and  in  four  minutes  and 
an  half,  from  the  time  of  the  injection  being  made,  he  died. 
Tremulous  contractions  of  the  voluntary  muscles  continued 
for  some  time  afterwards.  On  opening  the  thorax,  the 
heart  was  found  to  have  entirely  ceased  acting,  and  the 
blood  in  the  cavities  of  the  left  side  was  of  a  scarlet  colour. 
The  stomach  was  much  distended.  The  pyloric  and  cardiac 
portions  were  separated  from  each  other  by  a  strong  mus- 
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cular  contraction.  The  contents  of  the  former  were  firm 
and  soHd,  and  in  every  respect  resembled  the  usual  contents 
of  the  stomach ;  while  those  of  the  cardiac  portion  con- 
sisted of  the  food  of  the  animal  much  diluted  by  fluid;  so 
that  the  solution,  which  had  been  injected,  appeared  to  be 
confined  to  the  cardiac  portion  of  the  stomach,  and  to  be 
prevented  entering  the  pyloric  portion  by  the  muscular  con- 
traction in  the  centre. 

In  the  pyloric  portion  of  the  stomach  the  mucous  mem- 
brane had  its  natural  appearance ;  but  in  the  cardiac  por- 
tion it  was  of  a  dark-gray  colour,  was  readily  torn  and 
peeled  off;  and  in  some  parts  its  texture  was  completely 
destroyed,  so  that  it  appeared  like  a  pulp,  on  removing 
which  the  muscular  and  peritoneal  coats  were  exposed. 

The  repetition  of  the  experiment  was  attended  with  si- 
milar results.  The  alteration  of  the  texture  of  the  internal 
membrane  appears  to  have  been  occasioned  by  its  being 
chemically  acted  on  by  the  corrosive  sublimate  injected 
into  it.  When  the  injection  is  made  into  the  stomach  of 
a  dead  rabbit,,  precisely  the  same  effects  are  produced,  ex- 
cept that,  as  the  middle  contraction  is  here  wanting,  the 
appearances  are  not  confined  in  the  same  degree  to  the  car- 
diac portion. 

Experiment  9. — A  scruple  of  corrosive  sublimate,  dis- 
solved in  six  drams  of  distilled  water,  was  injected  into  the 
itomach  of  a  full-grown  cat.  For  the  first  five  minutes  no 
symptoms  were  produced.  After  this,  the  poison  operated 
twice  as  an  emetic.  The  animal  appeared  restless,  and 
made  expression  of  pain  in  the  abdomen.  He  gradually 
became  insensible,  and  lay  on  one  side  motionless,  with 
the  pupils  of  the  eyes  dilated.  The  respiration  was  labo- 
rious, and  the  pulse  could  not  be  felt.  Twenty-five  mi- 
nutes after  the  poison  was  injected  there  was  a  convulsive 
action  of  the  voluntary  muscles,  and  death  ensued.  On 
opening  the  thorax  immediately  afterwards,  the  heart  was 
seen  still  contracting,  but  very  feebly. 

The  stomach  was  found  perfectly  empty  and  contracted. 
The  mucous  membrane  was  every  where  of  a  dark-gray 
colour.  It  had  lost  its  natural  texture,  and  was  readily 
torn  and  sej)arated  from  the  muscular  coat.  The  internal 
membrane  of  the  duodenum  had  a  similar  appearance,  but 
in  a  less  degree,  for  nearly  three  inches  from  the  pylorus. 
In  the  situation  of  the  pylorus,  the  effects  of  the  poison 
were  less  apparent  than  in  any  other  part. 

The  particular  state  of  the  internal  membrane  of  the  sto- 
mach, in  this  experiment  as  well  as  in  the  last,  appears  to 
T  2  have 
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have  been  occasioned  by  the  chemical  action  of  the  poison 
on  it.  When  I  injected  a  solution  of  corrosive  sublimate 
into  the  stomach  of  a  dead  cat,  and  retained  it  there  for  a 
few  minutes,  a  similar  alteration  of  the  texture  of  the  in- 
ternal membrane  took  place  ;  but  it  assumed  a  lighter  gray 
colour.  The  difference  of  colour  may  be  explained  by  the 
vessels  in  the  one  case  being  empty,  and  in  the  other  case 
being  distended  with  blood  at  the  time  of  the  injection  be- 
ing made. 

The  destruction  of  the  substance  of  the  internal  mem- 
brane of  the  stomach,  precludes  the  idea  of  the  poison 
having  been  absorbed  into  the  circulation.  We  must  con- 
clude that  death  was  the  consequence  of  the  chemical  ac- 
tion of  the  poison  on  the  stomach.  This  organ,  however, 
is  not  directly  necessary  to  life,  since  its  functions,  under 
certain  circumstances,  are  suspended  for  hours,  or  even  for 
days,  without  dt*ath  being  produced.  Although  the  sto- 
mach was  the  part  primarily  aflfected,  the  immediate  cause 
of  death  must  be  looked  for  in  the  cessation  of  the  functions 
of  one  or  more  of  those  organs  whose  constant  action  is 
necessary  to  life.  From  the  scarlet  colour  of  the  blood  in 
4;he  left  side  of  the  heart,  in  the  experiment  on  the  rabbit, 
we  may  conclude  that  the  functions  of  the  lungs  were  not 
affected  ;  but  the  affection  of  the  heart  and  brain  is  proved 
by  the  convulsions,  the  insensibilitv,  the  affection  of  the 
pulse  in  both  experiments,  and  the  sudden  cessation  of  the 
heart's  action  in  the  first ;  and  we  may  therefore  be  justified 
in  concluding,  that  the  immediate  cause  of  death  was  in 
both  of  these  organs.  As  the  effects  produced  appear  to 
have  been  independent  of  absorption,  we  may  presume 
that  the  heart,  as  well  as  the  brain,  was  acted  on  through 
the  medium  of  the  nerves. 

That  a  sudden  and  violent  injury  of  the  stomach  should 
be  capable  of  thus  speedily  proving  fatal  is  not  surprising, 
when  we  consider  the  powerful  sympathy  between  it  and 
the  organs  on  which  life  more  immediately  depends,  and 
.the  existence  of  which  many  circumstances  in  disease  daily 
demonstrate  to  us. 

VII. 

The  facts  which  have  been  stated,  appear  to  lead  to  the 
-following  conclusions  respecting  the  action  of  the  mineral 
poisons  which  were  employed  in    the  foregoing    experi- 
ments. 

1.  Arsenic,  the  emetic  tartar,  and  the  muriate  of  barytes 
do  not   produce  their  deleterious  effects  until  ihey  have 
'passed  into  the  circulation. 
,#r«*^:i  2.  All 
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^.  All  of  these  poisons  occasion  disorder  of  the  functions 
of  the  heart,  brain,  and  alimentary  canal  j  but  they  do  not 
all  affect  these  organs  in  the  same  relative  degree, 

3.  Arsenic  operates  on  the  alimentary  canal  in  a  greater 
degree  than  either  the  emetic  tartar,  or  the  muriate  of 
barytes.  The  heart  is  affected  more  by  art;enic  than  by  the 
emetic  tartar,  and  more  by  this  last  than  by  the  muriate  of 
barytes. 

4.  The  corcosive  sublimate,  when  taken  internally  in 
large  quantity,  occasions  death  by  acting  chemically  on  the 
mucous  membrane  of  the  stomach,  so  as  to  destroy  its 
texture ;  the  organs  more  immediately  necessary  to  life 
being  affected  in  consequence  of  their  sympathy  with  the 
stomach. 

Tn.  making  the  comparison  between  them,  we  observe 
that  the  effects  of  mineral  are  less  simple  than  those  of  the 
generality  of  vegetable  poisons;  and  when  once  an  animal 
IS  affected  by  the  former,  there  is  much  less  chance  of  his. 
recovery  than  when  he  is  affected  by  the  latter. 

XLIX.   On  Variations  in  the  Vthrdtions  of  Pendulums,  By 
Ez.  Walker,  Ei^. 

To  Mr.  Tilloch. 

Sir,  a.  letter  from  Mr.  Thomas  Reid,  of  Edinburgh, 

published  in  the  Philosophical  Journal,  No.  152,  gives  an 
account  of  his  observations  on  the  effect  of  the  attraction 
between  the  weight  and  the  pendulum  on  the  going  of 
clocks. 

Mr.  Reid  observes,  that  ''  it  will  perhaps  be  thought 
strange  to  say,  that  attraction  comes  in  for  a  share  in  those 
obstacles  which  stand  in  the  way  of  good  time-keepuig. 
This  is  what  has  never  been  even  hinted  at  before ;  if  it 
has,  I  confess  it  is  new  to  me." 

Mr.  R.  fitted  up  a  clock  to  go  a  month  or  six  weeks, 
which  he  expected  to  keep  the  arc  of  vibration  of 
the  pendulum  as  nearly  constant  as  possible  ;  but  after 
keeping  this  arc  perfectly  for  above  two  weeks,  it  surprised 
him  to  find  that  it  began  to  diminish  its  arc,  and  after  a 
time  to  increase  again.  This  variation  in  the  arc  of  vibra- 
tion he  was  convinced  '*  must  arise  from  the  attraction  of 
the  weight  for  the  pendulum," 

-This  variation  in  the  arc  of  vibration,  in  clocks  which 

go  a  month  or  more,  is  not  a  new  discovery,  for  it  has 

Been  known  to  me  more  than  thirty  years.    My  clock  goes 
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ft  month  or  five  weeks  with  once  winding  up ;  but,  to  pre- 
vent the  weight's  having  any  effect  upon  the  pendulum,  it 
is  wound  up  every  fortnight. 

This  effect,  however,  is  not  produced  by  the  cause  thai 
has  been  supposed ;  for  the  attraction  between  two  bodies 
of  a  few  pounds  weight  is  too  minute  to  produce  any  sensi- 
ble effect  upon  each  other,  when  one  of  them  is  in  motion. 
But  the  true  cause  will  be  easily  understood  if  we  reflect, 
that  when  the  weight  has  descended  as  low  a^  the  bob,  the 
space  in  which  the  pendulum  then  vibrates  is  very  narrow, 
and  consequently  it  meets  with  greater  resistance  from  the 
air,  than  when  the  weight  is  either  above  or  below  that 
place. 

The  truth  of  this  hypothesis  may  be  easily  proved  thus  : 
When  the  weight  has  descended  as  low  as  the  centre  of 
oscillation  of  the  pendulum,  let  the  clock-case  door  stand 
open,  and  in  less  than  half  an  hour  the  pendulum  will  vi- 
brate in  its  usual  arc,  if  not  in  a  greater. 

The  cause  of  this  increase  of  the  arc  is  evident ;  for,  the 
air  being  less  confined,  the  pendulum  meets  with  less  re- 
sistance. 

I  am,  sir. 

Your  obedient  servant, 

Lynn,  Oct.  9,  1812.  £.  WaLKER. 


L.  Mr,  Hume  on  the  Detection  of  Arsenic, 
To  Mr,  Tilloch, 

Sir,  In  the  three  papers,  which  I  quoted  in  my  last  letter  to 
you,  I  gave  no  specific  process  for  detecting  arsenic  by  means 
of  the  less  soluble  alkalies,  the  earths, — at  least  by  those 
generally  known  by  the  term,  alkaline  earths  ;  I  shall  there- 
fore beg  you  will  indulge  me  by  inserting  the  following 
short  experiments,  in  the  first  number  of  your  excellent 
Miscellany. 

Experiment  I. — One  grain  of  white  oxide  of  arsenic 
was  boiled  in  ten  ounces  by  measure  of  distilled  water,  to- 
gether with  a  few  grains  of  carbonate  of  magnesia.  This 
mixture,  being  filtered  and  allowed  to  cool,  proved  to  be  a 
solution  oi  arsenite  of  magnesia;  and  was  obedient  to  the 
silver-test,  either  when  applied  in  the  form  of  simple  nitrate 
or  of  am'moniato-nitrate  of  silver. 

Experiment  2.  —The  same  plan  was  practised  with  car- 
bonate of  lime  in  lieu  of  that  of  magnesia,  and  the  result 
was  a  pure  qrsenite  of  lime»  - 

^'  "      •  •  Experiment 
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Experiment  3. — In  this  case  I  substituted  the  carbonate 
of  barytes,  and  the  product  was  a  true  neutral  arsenite  of 
iaryies. 

As  neither  of  these  carbonates  is  soluble  in  water  alone, 
there  can  be  no  error  from  an  excess ;  I  have,  therefore, 
prescribed  a  few  grains,  meaning  that  there  should,  in  all 
cases,  be  rather  more  than  the  arsenic  can  take  up ;  and 
hence,  these  modifications  of  my  test  may  be  considered  of 
some  value,  and,  in  particular  circumstances,  may  possess 
some  advantages  over  the  more  soluble  alkalies. 

From  these  and  some  other  experiments  on  this  plan, 
which  I  have  not  now  leisure  to  describe,  T  am  inclined  to 
believe,  that  white  oxide  of  arsenic  would  decompose  all  the 
earthy  carbonates,  forming  with  their  respective  bases  so- 
luble and,  perhaps,  crystallizable  salts. 

The  arsenite  of  baryies,  on  being  properly  reduced  by 
evaporation,  afforded  regular  crystals,  the  precise  figure  of 
\vhich  1  did  not  notice;  and  the  small  quantity  T  had  pre- 
pared is  not  now  in  my  possession,  having  given  it  to  a 
scientific  friend  for  examination. 

Lest  the  carbonate  of  magnesia  might  contain  any  por- 
tion of  the  precipitant  or  sulphate  of  [)otash,  I  took  especial 
care,  by  repeated  washings  with  boiling  distilled  water,  to 
render  it  unexceptionable  on  this  score.  To  the  carbonates 
of  lime  and  barytes,  however,  there  could  be  no  such  ob- 
jection, as  both  were  natural  productions, — the  first  being 
pure  marble  finely  levigated;  and  the  last  was  the  common 
native  carbonate  of  barytes,  containing  oxide  of  iron  to  be 
sure,  but  in  all  respects  sufficiently  pure  for  the  purpose,  ag 
the  iron  could  have  no  material  effect. 

I  have  not  had  time  to  try  the  carbonate  of  strontites, 
although  I  can  scarcely  doubt  of  the  same  successful  issue, 
whenever  this  earth  shall  be  sulijected  to  the  same  process. 

With  common  pipe-clay  T  also  effected  an  union,  but  I 
did  not  persevere  further  than  merely  to  assure  myself 
that  arsenic  did  not  exist  alone  in  the  solution  ;  and  I  was 
unwilling  to  prepare  for  my  purpose  an  artificial  carbonate 
of  alunune,  which,  notwithstanding  the  utmost  attention, 
caimot  be  reaaily  dive^sted  of  foreign  matters. 

The  magnesia  in  the  solution  by  the  first  experiment 
was  readily  detected  by  lime-water,  and  also  bv  a  solution 
of  caustic  potash.  Jn  the  second  experiment  I  found  the 
oxalate  of  ammonia  fully  to  answer  my  purpose,  by  proving 
the  existence  o^  lime.  As  to  the  third  experiment,  any  of 
the  soluble  sulphates,  or  sulphuric  acid  alone,  will  render 
the  bari/tes^isUnctf  and  form,  I  believe,  a  precipitate  rather 
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more  copious  than  in  the  other  examples;  and,  should  thisi 
be  the  case,  one  would  be  inclined  to  prefer  carbonate  of 
barytes  to  the  other  earthy  carbonates,  when  we  adont  this 
tnode  ot  detecting  arsenic,  namely,  by  native  earthy  car- 
Ijonates. 

In  respect  to  arsenite  of  lime,  the  oxalate  of  ammonis^ 
alone  might,  I  should  think,  serve  a^  a  sufficient  test,  anit 

f)rove  the  existence  of  arsenic  by  first  showing  that  of  the 
ime:  else,  how  could  native  carbonate  of  lime  or  marble  be 
decomposed  under  such  circumstances?  It  will  serve,  how- 
ever, as  a  corroborating  evidence  of  the  prt  sence  of  arsenic, 
and  in  no  small  degree  add  to  our  knowledge  upon  thig 
important  subject. 

The  same  observations  are  applicable  to  the  arsenite  of 
barytes.  Here,  by  means  of  sulphate  of  soda,  for  instance, 
we  can  separate  the  earthy  base,  which  must  stand  as  one 
proof;  and  by  the  nitrate,  or  the  ammoniaco-nitrate,  of 
silver,  for  either  will  succeed,  we  can  discover  the  arsenic 
ias  another,  and  thus  complete  the  demonstration. 

Having  anticipated  *'  Dr.  Roget*s  Reply,"  which  is  in- 
serted in  your  last  number,  by  my  letter  to  the  Editors  of  the 
Medical  and  Physical  Journal*,  I  shall,  for  the  present, 
abstain  froiii  farther  animadversions  upon  that  gentleman's* 
"  Case  of  Recovery  from  Arsenic,"  and  upon  his  two  '*  Re- 
plies," published  in  consequence  of  my  observations,  I 
shall  trust,  therefore,  that  your  readers  will  do  equal  justice, 
by  permitting  me  also  to  refer  them  to  this  letter,  before 
they  subscribe  their  assent  to  what  I  still  consider  as  an  in- 
fringement upon  my  humble  pretensions. 

My  three  letters  are  before  the  public  ;  they  were  pub- 
lished three  and  two  years  before  the  presumed  discovery 
of  Dr.  Marcet ;  they  contained  the  words  potass,  lime,  soda, 
or  any  other  alkali ;  and  if  these  do  not  comprehend  am- 
monia, and,  by  a  fair  induction,  the  alkaline  earths  also,  I 
must  confess  there  i^  an  imperfection  in  our  language 
which  even  our  best  writers  do  not  regard. 

Although  it  is  coniessed,  that  my  discovery  of  the  nitrate 
of  silver  as  the  most  effectual  test  for  arsenic,  did  nor  occur 
to  Drs.  Marcet  and  Roget,  or  to  their  friends,  till  their  paper 
was  in,  the  press,  it  is  evident  that  many  of  my  own  obser- 
vations were  inserted,  with  some  trifling  change  indeed  in  tjie 
phraseology,  before  the  '*  Case  of  Recovery  "  was  quite 
finished  and  delivered  from  the  hands  of  the  printer.  Dr. 
Roget*s  friends  are,  it  is  well  known,  both  numerous  and  of 
the  highest  respectability ;  they  are  men  of  the  first  class 
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for  science  and  for  genius ;  I  am,  therefore,  astonished  they 
pever  had  even  heard  of  any  one  of  my  three  letters  ;  while 
Dr.  Henry,  a  gentleman  of  no  small  fame  as  a  philosopher, 
and  of  whom  and  of  whose  works  they  cannot  be  ignorant, 
writes  thus,  m  his  **  Elen»cnts  of  Experimental  Chemistry," 
vol.  ii  p.  391 — ^*  A  new  process  for  detecting  arsenic  has 
been  proposed  by  Mr.  Hume,  of  London,  in  the  Philoso- 
phical Magazine  for  May,  1809,  vol,  xxxiii.  The  test 
which  he  has  suggested,  is  the  fused  nitrate  of  silver  or 
lunar  caustic.'* 

In  my  letter  to  the  Editors  of  the  Medical  and  Phyical 
Journal,  I  have  said — "  in  a  future  edition  of  this  meri- 
torious work  (Dr.  Henry's  Elements),  its  eminent  author 
will,  no  doubt,  prefer  the  siluer-\.Q?,i  to  all  others,  and  place 
it  at  the  top  of  his  list,  where  it  will  probably  always  re- 
main." I  have  spoken  nearly  to  the  same  effect  in  my 
last  letter  to  you  ; — that  this  test,  under  whatever  modifica- 
tion or  by  whatever  alkali  we  operate,  ^*  njust  now  super- 
sede every  other  test  for  arsenic,  and  become  the  standard 
to  all  future  operators. ''  I  then  gave  you  what  I  called 
^'  another  prescription  '*  for  my  test, — another  modification 
of  the  same  5z7z'er-test.  This  prescription,  howeyer,  was  laid 
before  you  with  no  other  intention  than  to  rescue  my  test, 
when  ammonia  is  chosen  for  the  medium,  from  the  very 
inelegant  and  crude  method  projected  by  Drs.  Roget  and 
Marcet ; — that  of  employing  two  glass  rods,  one  of  which 
only  is  required  to  be  clean;  and  likewise  to  correct  a  pal- 
pable error, — that  of  using  the  nitrate  of  silver  and  the 
ammonia  separately  and  ivithout  limitation. 

I  remain,  sir,  your  obedient  servant. 

Long  Acre,  London,  JoS.  HuME. 

•      Oct.  14,  1812. 


LI.  Notices  respecting  New  Books. 
^ir  Humphry  Davy's  '^Elements  of  Chemical  Philosophy." 

[Continued  from  p.  15 1.}- 

In  the  section  on '^chemical  attraction  and  the  laws  of 
combination  and  decomposition,"  the  Professor  has  ad- 
mitted the  only  deductions  which  are  of  a  nature  entirely 
theoretical.  As  these  deductions  are  likely  to  perform  in 
huure  as  important  a  part  in  chen)istry  as  Bergman's  tables 
of  attractions  have  done,  it  is  necessary  (although  they 
ijire  not  entirely  new)  to  lay  before  tb.e  reader  a  more  detailed 

account 
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account  of  them,  and  as  far  as  possible  in  the  very  words 
of  the  author.  After  stating  the  nature  of  combination  as 
exemplified  in  combining  oil  and  water  by  means  of  a  so- 
lution of  potash,  the  latter  having  an  attraction  or  affinity 
for  the  former,  it  is  observed  that  a  new  substance  is  formed 
which  ditfers  from  both  the  oil  and  alkali  in  taste,  smell, 
colour,  and  in  all  its  sensible  qualities.  It  is  a  general 
character  of  chemical  combination,  that  it  changes  the  sen- 
sible qualities  of  bodies.  **  The  forms  of  bodies,  or  their 
densities,  likewise  usually  alter ;  solids  become  fluids,  and 
solids  and  fluids  gases,  and  gases  are  often  converted  into 
fluids  or  solids."  Salts,  gums,  &c.  dissolve  in  water;  the 
consumption  of  charcoal  in  our  fires  depends  upon  its  unit- 
ing with  a  part  of  the  air,  with  which  it  forms  an  invisible 
elastic  fluid  :  mercury  is  rendered  solid  by  being  heated 
with  half  its  weight  of  tin,  and  a  substance  of  this  kind  is 
used  for  silvering  mirrors.  "  The  gas  produced  by  the 
combustion  of  charcoal  is  condensed  by  another  gas  pro- 
cured from  quicklime  and  sal  ammoniac,  when  they  are 
mixed  over  mercury  ;  and  the  two  invisible  elastic  fluids 
form  a  white  saline  solid,"  (carbonat  of  ammonia  used  for 
smelling  salts.)  Many  substances  may  be  made  to  unite 
by  chemical  affinity  or  attraction  :  fossil  alkali,  sand  and 
glass  of  lead  melted  together  form  flint  glass  ;  porcelain  is 
formed  by  heating  together  mixtures  of  different  earths, 
^'That  chemical  attraction  maybe  exerted  between  bodies,  it 
is  necessary  that  they  should  be  brought  into  apparent  con- 
tact. Thus,  no  body  will  act  chemically  upon  another  at 
any  sensible  distance.  A  freedom  of  motion  in  the  parts 
of  bodies,  or  a  want  of  cohesion,  greatly  assists  combina- 
tion ;  and  this  circumstance  is  so  marked,  tfiat  it  was  for- 
merly considered  as  a  chemical  axiom,  which  is  still  re- 
tained in  some  elementary  books,  that  bodies  cannot  act 
chemically  on  each  other,  unless  one  of  them  be  fluid 
or  aeriform.  Such  an  extensive  generalization  is,  however, 
incorrect :  thus,  crystalline  muriate  of  lime  and  snow,  both 
cooled  to  0^  Fahrenheit,  act  upon  each  other  and  liquefy ; 
and  crystals  of  oxalic  acid  and  dry  lime,  treated  in  the 
^ame  manner,  readily  combine.  The  hardest  and  the  densest 
bodies,  however,  undergo  chemical  changes  with  the 
greatest  difficulty.  Thus  the  sapphire  in  its  crystallized 
state  is  not  affected  by  boiling  sulphuric  acid  ;  but  when 
in  a  fine  powder,  as  alumine,  it  is  easily  dissolved.  Mi- 
nute division,  or  solution,  or  fusion,  is  necessary  in  almost 
all  chemical  processes."  These  general  and  well  known 
facts  premised,  relative  to  attraction  and  copbination,  the 
''n     *'  author'a 
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«.utlior*s  theory  of  definite  proportion  in  the  combinatior^ 
or  decomposition  of  bodies  becomes  ^-asily  comprehended, 
**  All  bodies  that  differ  in  their  nature,  combine  with  dif- 
ferent degrees  of  force."  Tliis  is  exemplified  in  the  tanning 
substance  beina  attracted  from  water  by  skins  ;  in  indigo 
and  other  dyes  being  attracted  by  vegetable  and  animal  fibres, 
and  new  combinations  of  them  effected.  In  consequence 
of  this  principle,  one  body  is  capable  of  separating  others 
fVom  certain  of  their  combinations  :  from  the  same  circum- 
stances, mutual  decompositions  of  different  compounds  take 
place.  Hence  double  affinity,  or  complex  chemical  attrac- 
tion.    This  leads  us  to  the  author's  principles  of  definite 

PROPORTIONS. 

^^  7.  If  one  part  of  pure  oxygen  gas,  and  two  parts  of  pure 
hydrogen  gas,  in  volume,  be  mixed  together  in  a  glass  lube, . 
over  mercury,  furnished  with  wires  for  passing  the  electrical 
spark  through  it,  and  they  be  inflamed  by  the  electrical 
spark,  the  gaseous  matter  will  disappear,  and  water  will  re- 
sult. If  two  parts  of  oxygen  be  employed,  and  two  of  hy- 
drogen, one  part  of  oxygen  will  remain:  in  whatever  pro- 
portions they  are  mixed  together,  it  is  found,  that  one  of 
oxygen  always  condenses  two  of  hydrogen.  It  is  evident, 
then,  that  oxygen  and  hydrogen  combine  only  in  definite 
proportions,  anid  that  the  water  resulting  is  always  the  same 
in  its  constitution. 

*'  If  a  piece  of  well-burnt  charcoal  be  introduced  into  a 
vessel,  two-thirds  filled  with  ox}-'gen  gas,  over  mercurv  ;  and 
thK  m.ercury  be  brought  to  the  same  level  on  the  inside  and 
on  the  outside  of  the  jar,  and  the  charcoal  be  inflamed  by 
9  burning  glass,  there  will  be  at  first  an  expansion;  but 
after  the  experiment  is  over,  it  will  be  found  that  the  vo- 
lume of  the  gas  has  not  perceptibly  altered  ;  and  if  the  char- 
coal has  been  in  suflficient  quantity,  the  whole  of  the  oxygen 
will  be  found  converted  into  carbonic  acid  :  now  the  den- 
sities of  oxygen  ga«,  and  carbonic  acid  gas,  in  whatever  way 
ihey  are  formed,  are  always  the  same  ;  and  to  each  other  as 
34  to  47  nearly.  It  is  evident,  then,  that  carbonic  acid 
must  always  contain  the  same  weight  of  oxvaen  and  char- 
coal. If  there  is  twice  as  much  oxygen  in  the  vessel  as  is 
necessary  for  the  consumption  of  the  charcoal,  half  of  it  re- 
mains untouched  :  and  if  the  charcoal  is  partly  unconsumed, 
$till  the  gas  is  the  same  in  quality ;  it  always  contains  by 
weight  5'7  of  charcoal  and  13  of  oxygen. 

There  is  an  inflammable  gas,  called  carbonic  oxide,  which 

burns  with  a  blue  flame,  and  which  is  obtained  by  igniting 

together  zinc  filings  and  chalk.    When  two  in  volume  of 

^        '  this 
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this  gas,  and  one  in  volume  of  oxygen,  are  acted  upon  by 
an  electric  spark,  over  mercury,  they  inflame,  and  there  re- 
sult exactly  two  volumes  of  carbonic  acid  gas ;  there  is  no 
other  product,  and  the  weight  of  the  carbonic  acid  gas  ex- 
actly equals  the  weight  of  the  carbonic  oxide  and  the  oxy- 
gen gas  :  so  it  is  evident,  that  the  carbonic  oxide  contains- 
exactly  half  as  much  oxygen  as  carbonic  acid;  that  is,  5.7  of 
charcoal  require  7.5  of  oxygen  to  become  carbonic  oxide* 
Again,  this  is  proved  by  decomposition  :  if  electrical  sparks 
be  passed  through  carbonic  acid  gas,  over  mercury,'  it  ex- 
pands, and  part  of  it  is  decomposed,  two  volumes  becoming 
two  volumes  of  carbonic  oxide,  and  one  volume  of  oxygen. 

"  When  the  salt,  called  nitrate  of  ammonia,  is  decomposed 
by  heat,  an  elastic  fluid  is  disengaged,  called  nitrous  oxide ; 
when  one  volume  of  this  gas  is  mixed  with  one  volume  of 
hydrogen,  and  an  electric  spark  is  passed  through  the  mix- 
ture, inflammation  takes  place,  water  is  formed,  and  one 
volume  of  elastic  matter  remains,  which  is  azote.  Now,  as 
one  volume  of  hydrogen  takes  half  a  volume  of  oxygen,  for 
its  conversion  into  water,  it  is  evident  that  this  gas,  nitrons 
oxide,  must  be  composed  of  two  in  volume  of  azote,  and 
one  in  volume  of  oxygen,  condensed  into  a  space  equal  to 
two. 

''  There  is  a  gas  produced  by  the  solution  of  copper  in 
diluted  nitric  acid.  If  a  little  of  this  gas  be  passed  into 
a  curved  glass  tube  over  mercury,  and  metallic  arsenic  be 
sublimed  in  the  gas,  it  is  gradually  decomposed.  A  solid 
combination  of  arsenic  and  oxygen  is  formed,  which  is  found 
(if  the  weight  of  the  azote  remaining  be  compared  with 
that  of  the  nitrous  gas)  to  contain  half  a  volume  of  oxygen, 
and  half  a  volume  of  gas  remains,  which  is  azote.  So  it  is 
evident,  that  as  azote  combined  with  one  proportion  of 
oxygen  gas,  forms  nitrous  oxide,  so  combined  with  two 
proportions,  it  forms  nitrous  gas  :  and  one  volume  of  nitrous 
gas  mixed  over  water  with  half  a  volume  of  oxygen,  is  con- 
densed, and  forms  a  solution  of  nitrous  acid  gas  in  water. 
So  that  this  body  must  consist  of  azote  with  four  propor- 
tions of  oxygen,  nitrous  oxide  being  considered  as  azote 
with  one  proportion  of  oxygen  3  and  the  quantities  in  these 
bodies  are  always  the  same." 

The  "  mode  of  calculating  the  numbers  representing  the  ele- 
ments"  is  thus  defined  :~ "The  smallest  quantity  bearing  a 
definite  relation  to  another  quantity,  or  quantities,  is  always 
the  datum,  whether  it  is  the  first,  second,  third,  fourth,  or 
any  other  added  quantity  in  the  combination.  Potassinm 
forms  two  combinations  with  oxygen :   100  of  potassium 
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in  weight  unite  with  20*  1  of  oxygen  to' form  pure  potash; 
and  with  57*8  to  form  the  orange  oxide  of  potassium.  20'1>, 
the  smallest  number,  is  taken  ;  and  as  20"  1  ;  100  : :  15,ihe 
number  representing  oxygen,  to  74*99 ;  or  adding  the  mi- 
nute fractional  part  to  75  ;  and  57*8  is  nearly  3  times  20. 
And  the  difference  may  be  easily  explained  by  supposing 
that  in  expermientson  the  peroxide,  it  is  scarcely  possible  to 
convert  the  whole  of  the  metal  into  potassium. 

*' To  give  another  instance  in  which  the  datum  is  taken 
from  the  peroxide :  The  peroxide  of  lead  contains  from 
3  to  3*5  per  cent  more  oxygen  than  minium ;  and  the  first 
oxide  known,  massicot,  consists  of  about  100  of  lead  to 
7*52  of  oxygen;  minium  of  100  to  between  lO  and  12; 
and  the  puce -coloured  oxide  of  100  of  metal  to  about  15  ; 
and  the  smallest  proportion  amongst  these  is  3*76  of  oxy- 
gen ;  and  3' 76  :  100  : :  15  is  to  398,  the  number  represent- 
ing lead;  and  massicot  is  supposed  to  contain  twice  this 
quantity  of  oxygen.  398  :  30  :  :  100  is  to  7*53. 

"  It  would  be  easy  to  bring  forward  a  great  collection  of 
evidences  to  show,  that  in  all  compound  gaseous  bodies, 
the  quantities  of  the  elements  are  uniform  for  each  species*, 
and  that,  when  two  gaseous  elements  combine  in  more  than 
one  proportion,  the  second  or  third  proportion  is  alway* 
a  multiple  or  a  divisor  of  the  first;  and  the  case  seems  to 
be  analogous  with  respect  to  all  true  chemical  compounds^ 

*  That  the  proportions  in  compound  gases  are  definite  has  long  been  ge- 
nerally acknowledged  ;  but  Mr.  Higgins  is,  I  believe,  the  first  person  who 
conceived  that  when  gases  combined  in  more  than  one  proportion,  all  the 
proportions  of  the  same  element  were  equal;  and  he  founded  this  idea, 
which  was  made  public  in  1789,  on  the  corpuscular  hypothesis,  that  bodies 
combine  particle  with  particle,  or  one  with  two,  or  three,  or  a  greater  num- 
ber of  particles.  Mr,  Dalton,  about  1802,  adopting  a  similar  hypothesis, 
apparently  without  the  knowledge  of  what  Mr.  Higgins  had  written,  ex- 
tended his  views  to  compounds  in  general.  Mr.  Richter  seems  to  have  been 
the  first  person  to  show,  that  in  the  decomposition  of  neutral  salts  by  double 
affinity,  the  neutral  state  is  preserved;  and  likewise  that,  when  a  metallic 
salt  is  decomposed  by  a  metal,  all  the  oxygen  and  acid  is  transferred,  and  the 
metal  only  changed,  and  that  the  new  solution  is  as  neutral  as  the  former 
one.  It  Had  been  ascertained,  by  different  experiments,  that  in  certain  cases 
when  solids  dissolved  in  gases, the  volume  is  unchanged,  and  some  instances 
of  the  combination  of  gases  were  known,  in  which  the  volumes  bore  simple 
ratios  to  each  other,  as  in  nitrous  oxide,  and  water ;  but  M.  Gay  Lussac  is 
the  first  philosopher  who  attempted  to  generalize  on  the  phcenomena,  and 
sJiow  that  in  all  cases  where  gases  unite,  it  is  always  in  simple  ratios  of  vo- 
iurae,  1  to  1 ,  or  1  to  2,  or  1  to  y,  and  that  the  condensation,  if  any,  is  in  a  sim- 
ple ratio.  His  very  ingenious  ideas  on  this  subject  were  made  known  to- 
wards the  close  of  1808.  Berzelius,  in  a  work  published  in  1810,  has  deter- 
mined, very  correctly,  some  of  the  definite  proportions  of  several  important 
compounds.  See  Higgins's  Comparative  View.  Dalton's  New  Chemical 
Philosophy.  Richter  Ueher  die  neuren  gegensta7ide  der  Cliemie.  Memoires 
d'Araieil,  tom.ii.  Berzelius,  Anneles  de  Cfiimie,  tom.lxvii.  Thomson's  System 
•f  Chemistry,  vol.iii. 

whether 
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whether  solids  or  fluids,  in  which  no  mechanical  mixtufci 
can  be  suspected,  and  where  no  partial  decompositions  can 
have  taken  place. 

''  Thus,  it"  sulphuric  acid  be  poured  into  any  solution  of 
baryta,  the  solid  precipitate  of  sulphate  of  baryta  which  falls 
down,  is  uniform  in  its  nature,  and  always  contains  about 
34  of  acid,  and  6G  of  baryta;  and  the  case  is  the  same 
with  other  smiilar  compounds,  and  with  neutral  salts  in 
general. 

"  And  if  two  neutral  sails  mutually  decompose  each  other, 
in  the  interchange  of  principles,  there  is  never  an  excess  of 
acid  or  of  basis  *,  and  the  resulting  compounds  are  likewise 
perfectly  neutral.  Thus,  if  100  parts  of  nitrate  of  baryta, 
which  contain  41  nitric  acid,  and  59  baryta,  be  mixed  with 
67  of  sulphat  of  potash,  which  consist  of  30  of  sulphuric 
acid,  and  37  potash,  there  will  be  found  b9  of  sulphat  of 
baryta,  and  78  of  nitrate  of  potash;  so  that  41  of  nitric 
acid  will  combine  with  the  37  of  potash,  and  30  of  sul- 
phuric acid  with  the  5g  of  baryta. 

"  It  is  evident  from  these  circumstances,  that  when  one 
body  has  the  power  of  detaching  another  from  its  combi- 
nations, it  will  always  detach  the  same  proportion.  Thus, 
from  whatever  basis  baryta  attracts  sulphuric  acid,  it  will 
always  detach  the  same  quantity ;  and  the  same  quantity 
of  potash,  from  whatever  acid  it  precipitates  magnesia,  will 
always  throw  down  the  same  proportion. 

"  8.  In  cases  when  an  alkaline  substance  combines  with 
more  than  one  proportion  of  acid,  the  san)e  circumstances 
seem  tooccurasin  the  combinations  of  gaseous  bodies.  The 
proportion  is  either  a  multiple  or  adivisor  of  the  first ;  this  is 
shown  by  a  very  simple  experiment,  first  made  by  Dr.  Wol- 
laston  :  let  a  given  weight  of  the  salt,  called  carbonate  of 
potash,  be  thrown  into  a  tube  over  mercury,  and  diluted 
sulphuric  acid,  sufficient  to  cover  it,  be  introduced  into  the 
tube,  a  certain  volume  of  carbonic  acid  gas  will  be  disen- 
gaged ;  let  an  equal  weight  of  the  salt  be  heated  to  redness, 
when  it  beconics  a  subcarbonate,  and  let  this  subcarbonate 
be  treated  in  the  same  way,  it  will  be  found  to  give  off  ex- 
actly half  as  much  carbonic  acid  gas. 

'^  9.  In  the  combination  of  solid  and  fluid  substances 
which  have  not  yet  been  decompounded,  with  gases,  and  in 
the  union  of  compound  inflammable  bodies  with  each  other, 

*  MM.  Gay  Lussac  and  Thenard  have  lateljr  stated,  *'  that  in  some  mu- 
tual decompositions  of  fluates  and  muriates,  slightly  acid  solutions  become 
alkaline.  Recherches,  torn.  ii.  page  28.  But  such  changes  must  be  complicated; 
apd  perhaps  a  raiaute  investigation  may^how  that  they  ar^  not  anomalous. 

.  and 
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and  in  all  mutual  decompositions  between  bodies  of  this 
class,  similar  circumstances  appear  to  occur :  thus  there 
are  two  combinations  of  mercury  with  oxygen,  the  black 
and  the  red ;  and  one  appears  to  contain  twice  as  much 
oxygen  as  the  other.  There  are  two  known  combinations 
of  iron  with  oxygen,  the  black  and  the  red  oxide  of  iron; 
and  the  oxygen  in  the  first  being  considered  as  9,  that  in 
the  second  must  be  considered  as  3;  that  is,  100  parts  of 
iron  take  SQ  parts  of  oxygen  to  become  the  black  oxide, 
and  43'3*  to  become  the  red. 

"The  decompositions  of  compounds  containing  oxymu- 
riatic  gas,  or  chlorine  gas  by  water,  afford  the  best  and 
most  intelligible  instances  of  double  decomposition.  If 
equal  volumes  of  light  inflammable  air  or  hydrogen,  and 
chlorine  be  mixed  together,  and  exposed  to  day-light,  they 
slowly  act  upon  each  other,  no  condensation  takes  place, 
and  they  form  an  equal  volume  of  muriatic  acid  gas;  so 
that  muriatic  acid  gas  consists  of  hydrogen  and  chlorine  in 
equal  volumes;  and  water,  as  has  been  before  stated,  consists 
of  two  parts  in  volume  of  hydrogen,  and  one  part  in  volume 
of  oxygen.  Now  phosphorus  and  sulphur,  and  most  of 
the  metals,  combine  with  chlorine,  and  form  peculiar  com- 
pounds, many  of  which  are  decomposed  by  water,  and  the 
results  are  phosphorus,  sulphur,  or  the  metals  combined 
with  oxygen,  and  muriatic  acid;  and  the  oxidated  com- 
pounds formed,  are  the  same  as  those  produced  in  other 
ways ;  and  it  is  evident,  that  the  quantity  of  hvdrogen 
given  to  the  chlorine  to  form  the  acid,  must  be  exactly  in 
the  ratio  of  the  oxygen  added  to  the  inflammable  substance 
or  the  metal :  thus,  phosphorus  burnt  in  chlorine  in  excess 
forms  a  white  volatile  substance,  which  I  have  named 
phosphoranee.  When  water  is  added  to  this,  phosphoric 
and  muriatic  acids  are  formed,  and  there  are  no  other  pro- 
ducts. 

**  10.  As  in  all  well  known  compounds,  the  proportions 
of  the  elements  are  in  certain  definite  ratios  to  each  other; 
it  is  evident,  that  these  ratios  may  be  expressed  by  num- 
bers ;  and  if  one  number  be  employed  to  denote  the  smallest 
quantity  in  which  a  body  combines,  all  other  quantities  of 
the  same  body  will  be  multiples  of  this  number;  and  the 
smallest  proportions  in  which  the  undecomposed  bodies  en- 
ter into  union  being  known,  the  constitution  of  the  com- 
pounds they  form  may  be  learnt,  and  the  element  which 

•  These  results  1  have  obtained  very  nearly,  namely,  23  and  43;  and 
they  difFer  very  little  Iroin  those  of  Mr.  Hassenfratz,  Dr.  Thomson,  and 
Mr.  Berzeliu». 
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unites  chemically  in  the  smallest  quantity  being  expressed 
'by  unity,  all  the  other  elements  may  be  represented  by  the 
Telations  ot"  their  quantities  to  unity. 

*^  Hydrogen  gas,  or  inflammable  air,  is  the  substance  of 
■which  the  smallest  weights  seem  to  enter  into  combination  ; 
and  it  appears  to  exist  in  no  definite  compound  in  less  propor- 
tion than  water.  The  specific  gravity  of  hvdrogen  is  to  that 
of  oxygen  as  15  to  1  ;  and  as  2  volumes  of  hydrogen  to  1  of 
ox.ygen  enter  into  the  composition  of  vvaler,  the  ratio  of  the 
hydrogen  in  water  will  be  to  the  oxygen  as  2  to  15  ;  and  it 
may  be  regarded  as  composed  of  two  proportions  of  hydro- 
gen and  oue  of  oxygen  :  and  the  nuraher  representing  hy- 
drogen will  be  1,  and  that  representing  oxygen  15. 

**  The  weights  of  equal  volumes  of  azote  and  oxygen  are 
to  each  other  nearly  as  13  to  15  :  therefore,  supposing  the 
number  representing  the  proportion,  in  which  azote  com-' 
bines,  gained  from  the  composition  of  nitrous  oxide,  which 
contains  two  volumes  of  azote  to  one  of  oxygen,  it  will  be 
represented  by  26 ;  and  nitrous  oxide  will  consist  of  two 
proportions  of  azote  equal  to  26,  and  one  proportion  o£ 
oxygen  equal  to  15.  Nitrous  gas  will  consist  of  1  of  azote 
and  2  of  oxygen,  26  and  30.  Nitrous  acid  gas  of  1  of  azote 
and  4  of  oxygen,  26  and  60. 

*'  Ammonia,  which  is  decomposed  by  electricity  into  3 
volumes  of  hydrogen  and  1  volume  of  azote,  will  consist  of 
6  proportions  of  hydrogen  and  1  proportion  of  azote,  or  6 
and  26. 

"  The  weight  of  chlorine  oroxvmuriatic  gas,  is  to  that  of 
hydrogen  nearly  as  33*5  to  1  ;  and  muriatic  acid  gas  con- 
sists of  equal  volumes  of  these  gases,  and  therefore  is  com- 
posed of  33*5  of  chlorine,  and  1  of  hydrogen  ; — but  2  of 
chlorine  may  be  made  to  combine  with  one  of  oxygen  in 
volume ;  and  double  proportions  of  this  g.3s  combine  to 
form  compounds,  which,  when  decomposed  by  water, 
aftbrd  compounds  containing  single  proportions  of  oxygen  ;, 
so  that  the  ratio  of  chlorine  to  oxvgen  is  that  of  67  to  15, 
and  the  number  representing  chlorine  is  correctly  stated  67. 

'*  In  like  manner  it  is  easy  to  deduce  the  number  repre- 
senting the  other  undccompounded  bodies;  and  they  will  be 
ibund  to  correspond  as  nearly  as  can  be  expected,  in  what- 
ever way  ihev  are  obtained.  Thus,  whether  the  number 
representing  the  proportion  in  which  potassium,  the  basis 
of  potash,  combines,  be  oained  from  its  combination  with 
oxygen  or  with  chlorine,  the  result  will  scarcely  differ;  for 
8  grains  of  potassium,  converted  into  the  compound  of 
chlorine  and  potassium^  1  have  found  gain  about  7*1  grains, 

and* 
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and  when  converted  into  potash,  they  gain  a  grain  and  ■^; 
and  as  7*1  :  8  ; :  67  :  75'4 ;  and  as  1*6  :  8  : :  15  :  75,  giv- 
ing the  number  representing  potassiiun  as  about  75. 

"  It  is  easy  to  form  a  series  of  proportional  numbers,  by 
taking  |  of  these  numbers,  on  the  supposition  that  water  is 
composedof  one  proportion  of  hydrogen  and  one  of  oxvgen: 
but  in  this  case  the  number  representing  the  proportion  in 
which  oxygen  combines  must  contain  a  fraction;  and  the 
xialculations  are  much  expedited,  and  the  formula  rendered 
more  sinjple,  by  considering  the  smallest  proportion  an  in- 
teger. 

"  Mr.  Higgins  has  supposed  that  water  is  composed  of 
one  particle  of  oxygen  and  one  of  hydrogen,  and  Mr.  Dalton, 
of  an  atom  of  each  ;  but  in  the  doctrine  of  proportions  de- 
rived from  facts,  it  is  not  necessary  to  consider  the  combi- 
ning bodies,  either  as  composed  of  indivisible  particles,  or 
even  as  always  united,  one  and  one,  or  one  and  two,  or  one 
and  three  proportions.  Cases  will  hereafter  be  pointed  out, 
in  which  the  ratios  are  ver^'  different ;  and  at  present,  as  we 
have  no  means  whatever  of  judging  either  of  the  relative 
numbers,  figures,  or  weights,  of  those  particles  of  bodies 
which  are  not  in  contact,  our  numerical  expressions  ought 
to  relate  only  to  the  results  of  experiments. 

*'  If  it  should  hereafter  be  discovered,  that  any  of  those 
substances  now  considered  as  undecompounded,  consist  of 
other  elements,  these  elements  must  be  represented  by  some 
division  of  their  numbers;  and  should  even  hydrogen  be 
found  a  compounded  body,  it  would  merely  be  necessary  to 
multiply  all  the  numbers  representing  the  other  elements, 
by  some  common  number  which  would  admit  of  a  division 
into  proportions,  representing  the  elements  of  hydrogen  ; 
so  that  no  discovery  concerning  the  composition  of  bodies 
can  interfere  with  the  general  law  of  the  definite  nature  of 
their  combinations." 

Such  is  the  Professor's  illustration  of  his  theory  of  de- 
finite proportions  in  the  chemical  composition  of  bodies. 
Its  simplicity  and  comprehensiveness  must  render  it  a  great 
relief  to  the  memory,  enable  the  mind  to  methodize  the 
vast  multitude  of  facts   which  modern  experiments  have 
developed,  and  contribute  to  furnish  a  collateral  test  of  the 
accuracy  of  analytical  results   in  general.     Facts  seem  to 
prove  **  that  two  or  more  proportions  of  one  body  attract  a 
single  proportion  of  another  body  with  more  energy  thati' 
one  proportion,  and  that  two  proportions  or  more  adhere- 
to  a  single  proportion  with  less  energy  than  one  proportion  ;- 
or,  at  least,  that  a  second  or  a  third  proportion  adheres  with* 
Vol.40.  No,  174.  Oc^  1812.  U  less 
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less  energy  than  the  first."  But  before  this  theory  cnn  be  siif- 
ficiently  established,  it  is  necessary  to  rebut  or  refute  the 
opinions  of  Berthollet,  who  was  the  first  to  apply  the  law  of 
astronomical  or  physical  to  chemical  attraciion.  He  has  en- 
deavoured to  prove  that  the  relations  of  the  force  of  attraction 
to  quantity  are  universal,  and  that  consequently  no  such 
thing  as  elective  affinities,  properly  so  called,  can  exist. 
The  powers  of  bodies  to  com!)ine,  he  maintains,  always  de- 
pend on  their  relative  attractions  and  their  acting  masses, 
whatever  these  may  be ;  and  he  supposes  that  in  all  cases  of 
decomposition,  where  two  bodies  act  on  a  third,  this  third 
is  divided  between  them  in  proportion  to  their  relative 
affinities,  and  their  quantities  of  matter.  If  this  position 
were  correct,  there  could  be  no  simple  law  of  definite  pro- 
portions. According  to  this  opinion,  a  salt  crystallizing  in 
a  strong  alkaline  solution  must  be  strongly  alkaline,  in  a 
weak  one  less  alkaline,  and  in  an  acid  solution  it  must  be 
acid;  which  is  not  the  fact.  Sir  Humphry  investigates  this 
important  question  at  considerable  length,  with  his  usual 
acuteness  and  perspicuity.  He  denies  the  existence  of  a 
general  law,  that  the  attractions  of  bodies  for  each  other  are 
inversely  as  the  quantities  that  saturate.  This  proposition 
of  Berthollet  he  reduces  to  an  absurdity.  Thus:  "mag- 
nesia and  ammonia  take  up  more  sulphuric  acid  than  equal 
quantities  of  potash ;  therefore  Berthollet  concludes  that 
magnesia  and  ammonia  have  a  stronger  attraction  for  acids 
than  potash  :  yet,  potash  instantly  separates  magnesia  and 
ammonia  from  acids ;  and  though  the  facility  with  which 
ammonia  is  expelled  from  a  compound  may  be  hypotheti- 
cally  accounted  for,  by  assuming  that  the  ease  with  which 
it  takes  the  gaseous  state  assists  its  escape ;  yet  magnesia 
is  in  an  opposite  case;  and  to  account  for  chemical  changes 
by  supposing  the  effects  of  forms  of  matter  which  are  about 
to  appear,  or  powers  not  in  actual  existence,  such  as  elasti- 
city or  cohesion,  is  merely  the  solution  of  one  difficulty  by 
the  creation  of  another.  Ammonia,  when  solid  or  fluid,, 
should  require  a  new  force  to  render  it  elastic,  and  the  co- 
hesion, in  a  compound,  can  only  be  regarded  as  the  exertion 
of  the  chemical  attractions  of  its  elements.  The  action 
between  the  constituents  of  a  compound  must  be  mutual ; 
sulphuric  acid,  there  is  every  reason  to  believe,  has  as  much 
attraction  for  baryta,  as  baryta  for  sulphuric  acid;  and 
baryta  is  the  alkaline  substance,  of  which  the  largest  quan- 
tity is  required  to  saturate  sulphuric  acid:  therefore,  in 
Berthollet*s  view,  it  has  the  weakest  affinity  for  that  acid: 
hut  less  sulphuric  acid  saturates  this  substance  than  any 
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•tber  enrthy  or  alkaline  body  ;  therefore,  according  to  Ber- 
iholler,  sulphuric  acid  has  a  stronger  affinity  for  baryta  than 
for  any  other  substance;  which  is  contradictory." 

The  snl>]ect  of  "  electrical  attraction  and  repulsion,  and 
their  relations  to  chemical  changes,"  is  discussed  very  am- 
ply by  the  Professor,  and  many  new  facts  are  brought  in 
contrast  with  each  other;  but  it  is  candidly  acknowledged 
that  we  have  as  yet  no  definite  ideas  of  many  phaenomena 
in  eleciricitv.  No  theory  that  has  hitherto  been  devised  is 
at  all  compaliblc  with  the  well-known  facts  ;  and  although 
the  theoretical  error  of  the  present  age  may  be  that  of  at- 
tempting to  simplify  every  thing  too  far,  and  to  refer  nu- 
merous phsenomena  to  one  general  principle;  yet  it  would. 
ap[)ear  that  some  simple  law,  to  which  all  others  are  subor- 
dinate or  subservient,  is  still  a  desideratum  in  the  science  (if 
a  mass  of  conflicting  observations  may  be  so  called)  of 
electriciiy. 

[To  be  continued.] 

Directions  for  Sailing  to  and  from  the  East  Indies^  Chijia, 

Neil)  Holland,    Cape  of  Good  Hope,  and  the  interjacent 

Parts,  compiled  chic; fly  from  originalJournals  at  ike  East 

India-  House,  and  from  Journals  and  Observations  made 

during  Twenty -one  Years'  Experience  navigating  in  those 

Seas,     By  James  Ilorsburgh,  F.R.S.     2  vols.  4to,  above 

500  pages  in  each.     Black,  Parry  and  Co. 

Independent  of  the  incalculable  utility  of  these  volumes, 

as  a   "  Sailing  Directory,"  to  navigators,  they  furnish   to 

geographers   a   most    valuable   repertory    of  the  latitndes, 

longitudes,   bearings,   &c.   ascertained    with  mathematical 

accuracy,  of  nearly  5000  diflerent  places.    The  author,  who 

is   hydrographer  to  the   honourable  East- India  Company, 

lias  evidently  bestowed   an  immense  labour  on   the  work; 

and  the  Philosophical  Transactions  as  well  as  the  pages  of 

this  Magazine  bear  testimony  to  his  talents,   industry,  and 

accurate  research.     To  philosophers  engaged  in  tracing  the 

general   laws  of  the  winds   and  tides,   this   work  will   be 

equally  interesting,   as  containing  an  unequalled  collection 

of  facts  and  observations  made  by  practical  men,  whose 

minds  were  unbiassed  by  preconceived  theories.    Projectors 

of  maps,  compilers  of  gazetteers,  and  all  persons  interested 

in  the  physical  geography  of  the  vast  portion  of  the  world 

mentioned  in  the  title,  may  derive  important  information 

from  these  volumes,  wiiich   are  very  judiciously  arranged 

to  facilitate  reference,  and  printed  with  side  notes,  which 

lead. the  reader  at  once  to  whatever  part  he  may  Vvish  to  ex- 

U  2  ,  '  plore. 
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plore.  In  a  word,  the  same  philosophical  spirit  whicli 
guided  the  author  in  his  barometrical  observations  made  in 
low  latitudes  and  tropical  regions,  as  recorded  in  the  Phi- 
losophical Trauijactions,  appears  in  this  valuable  Directory* 


LI  I.   Proceedings  of  Learned  Societies, 

LONDON  PHILOSOPHICAL  SOCIETIT. 

[Continued  from  p.  235.] 

UoRiNG  last  month,  the  Rev.  J.  Nightingale,  one  of  the- 
curators,  delivered  before  the  Society  a  lecture  on  wSteno- 
graphy.  He  began  by  remarking,  that  to  those  who  are 
wholly  ignorant  of  the  art,  he  feared  his  best  efforts  would 
prove  dull  and  uninteresting;  but  that  if  he  should  fail  to 
amuse  and  instruct,  be  begged  the  Society  would  not  attri- 
bute that  failure  to  any  real  want  of  interest  in  the  subject 
itself;  adding,  that  it  would  be  his  endeavoiir  to  excite  in 
the  members,  a  desire  for  an  art  which  the  lecturer  knew 
they  would  derive  when  its  merits  should  be  duly  appre- 
ciated. 

^'  Nor,"  said  the  lecturer,  '^  is  this  method  of  recom- 
mending the  art  of  short-hand  writing  chargeable  with 
novelty.  The  well-known  Mr.  Byrom  gave  lectures  on  this 
subject  before  some  of  the  most  eminent  and  celebrated 
men  of  his  day.  The  Rt.  Hon.  the  Earl  of  Morton,  P.R,S  ; 
the  Lord  Chancellor  Pratt;  the  well-known  Earl  of  Chester- 
field; His  Grace  the  Duke  of  Queensberry;  Dr.  John  Taylor, 
chancellor  of  Lincoln ;  and  numerous  menibers  of  parlia- 
ment, were  among  his  auditors  and  pupils.*' 

After  this  prefatory  apology,  the  lecturer  proceeded  to 
trace  the  origin  and  history  of  the  art;  commencing  v/ith 
a  view  of  the  Rabbinical  abbreviations,  of  which  the  learned 
Buxtorf  has  written  an  interesting  history.  It  was  the 
opinion  of  Nicolai  that  this  art  was  introduced  among  the 
Greeks  by  Xenophon ;  and  this  opinion  is  confirmed  by 
Laeriius,  who  particularly  notices  two  modes  of  short- 
writing,  by  contracted  words,  and  arbitrary  characters  or 
symbols. 

'  Theilomans  practised  the  art  of  short-writing  at  a  very 
early  period  ;  and  Ennius  the  poet  is  mentioned  as  the 
person  who  first  invented  a  system  of  writing  by  which  the 
scribes,  or  nolarii,  were  enabled  to  follow  the  most  rapid 
speakers.  This  method  was  improved  upon  by  Tyro,  Ci- 
QC^-o's,  fraed-man;  and  spll  more  by  Seneca.     Suetonius, 

speaking 
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speaking  of  Caligula,  expresses  his  surprise  that  an  ern- 
p'eror  in  many  other  respects  so  expert,  should  be  ig- 
norant of  short-hand ;  and  Titus  Vespasian  is  mentioned 
as  being  remarkably  attached  to  the  art.  The  lecturer  then 
remarked,  that  the  various  modes  of  short-writui^  formerly 
used  were  composed  for  the  most  part  of  a  set  ot  arbitrary 
marks  and  characters  known  only  to  the  persons  who  in- 
vented and  used  them.  The  art  was  consequently  much 
neglected.  This  neglect  is  apparent  from  the  book  of 
short-hand  mentioned  by  Trithemius.  It  was  a  steuo- 
graphical  dictionary  belonging  to  an  abbot,  who  gladly 
fiold  it  for  a  few  pence,  as  the  monks  of  his  fraternity  had 
otdered  the  characters  to  be  erased  for  the  sake  of  the 
parchment  on  which  they  were  written.  Sonie  other  books 
of  short-hand  are  mentioned  as  meeting  with  a  similar 
fate.  There  is,  however,  said  the  lecturer,  a  short-hand 
psalter  in  the  library  of  St.  Germain's  at  Paris,  carefully 
preserved  as  a  stenographical  curiosity.  Numerous  other 
specimens  were  mentioned  ;  and  several  commendatory 
epigrams  were  alluded  to  from  Aus'onius,  Martial,  Mani- 
lius,  and  others.  One  of  the  most  ancient  methods  of 
short-writing  still  extant,  is  a  Latin  MS.  entitled  **  Ars 
Srribendi  Characteris,"  which  was  printed  about  the  year 
1412. 

Ledwich's  "Antiquities  of  Ireland"  contains  a  speci- 
men of  stenographic  writing  among  the  Irish,  called  Ba- 
beloth.  It  has  a  curious  resemblance  to  some  methods 
now  practised.  The  state  of  stenography  in  France,  both 
before  and  since  the  revolution,  the  lecturer  described  prin- 
cipally by  a  reference  to  the  Researches  upon  Printing,  by 
M.  Lambinet.  He  then  described  the  attempt  of  the  late 
Bishop  Wilkins  to  establish  an  universal  language,  and 
also  alluded  to  the  curious  writing  of  the  ancient  Welch, 
as  given  by  the  ingenious  Mr.  Owen. 

The  history  of  the  art  in  this  country  commences  with 
the  treatise  of  Dr.  Timothy  Bright,  who  published  his 
**  Characterie"  in  15S8.  From  this  ptriod  the  lecturer 
proceeded  to  trace  the  art  in  a  regular  chronological  order 
to  the  invention  of  the  l.ate  Mr.,  or,  as  he  is  com- 
monly called,  Dr.  Byrom,  who  introduced  a  new  taste  and 
method  in  short-writing,  which,  as  the  present  Dr.  Mavor 
observes,  must  form  the  basis  of  every  future  rational 
System . 

fiaving  descanted  on  the  various  methods  in  use  prior  to 

Byrom's  invention,  as  also  on  some  later  schemes,  Mr.  N. 

proceeded  to  describe^  by  appropriate  diagrams,  figures,  and 

U  3  letters. 
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letters,  the  peculiar  merits  and  character  of  Byrom's  plan; 
observing  as  he  passed  along,  that  being  himself  neither  an 
inventor,  a  publisher,  nor  a  teacher,  otherwise  than  ^oa 
amore,  of  short-hand,  he  could  have  no  partial  or  local  in- 
terests to  serve  in  the  recommendation  of  this  method  as 
superior  to  every  other  plan  hitherto  invented. 

On  a  large  sheet  the  lecturer  had  delineated  the  various 
powers  and  simple  combinations  of  the  straight  line  and 
the  circle;  showing  that  from  these  two  figures  every  need- 
ful character  might  easily  be  derived  :  and  that,  in  most 
cases,  by  simply  changing  the  position  of  the  same  figure. 

Another  sheet.  No.  2,  contained  an  easy  and  apt  de- 
lineation of  the  use  of  the  vowels ;  and  this  was  further 
illustrated  by  sheet  No.  3. 

From  several  curious  mathematical  diagrams,  the  lecturer 
demonstrated  on  geometrical  principles  the  true  proportion 
and  curvature  of  the  short-hand  cliaracters,  from  the  size 
of  the  loop,  chiefly  as  they  are  separately  made ;  and  also 
fixed  the  proper  angle  of  inclination  of  certain  oblique 
characters,  both  curved  and  rectilinear. 

Having  described,  as  distii^ctly  as  the  nature  of  the  sub- 
ject and  the  character  of  a  popular  lecture  would  admit, 
the  elementary  principles  of  Byrom's  method,  the  lecturer 
next  proceeded  to  recommend  the  system  and  the  art  in 
general,  by  the  exhibition,  round  the  Society's  Hall,  of  a 
great  variety  of  short-hand  specimens,  exhibiting  perhaps 
some  of  the  most  curious  and  interesting  examples  of  the 
beauty,  legibility,  and  practical  brevity  of  the  art  ever  pro- 
duced. Among  these  specimens*,  there  is  one  marked 
C,  which  may  fairly  be  considered  as  one  of  the  most  cu- 
rious specimens  of  short- writing  extant.  It  is  a  correct 
fac-simile  of  Dr.  Byrom's  own  hand-writing,  from  an  ori- 
ginal MS.  in  the  possession  of  the  Doctor's  niece,  a  lady  of 
distinguished  merit  and  excellence,  at  Bageley  in  Cheshire. 
This  specimen  is  rendered  more  curious  by  an  ornamental 
head-piece,  containing  an  exact  sketch  of  Byrom  himself, 
taken  from  an  original  painting;  being  the  only  likeness 
of  the  Doctor  in  existence.  The  words  of  the  specimen  arc 
St.  Pachomius's  soliloquy  to  the  various  members  of  his 
body,  exhorting  them  respectively  to  perform  their  various 
duties  with  cheerfulness,  obedience,  and  promptitude. 

This  interesting  lecture  was  concluded  by  a  recommen- 
dation of  Byrom's  method  to  the  study  of  the  learned  pro- 

*  These  specimens,  and  the  various  diagrams,  &c.  &c.  are  given  l)y  the 
lecturer  to  the  Society ;  and  they  are  highly  deservi'ng  of  being  preserved  a* 
<furiou8  and  valuable  excmplilications  of  this  useful  art. 

' ,  fessions  y 
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fessions ;  to  public  reporters,  to  literary  men  in  general,  and 
partieiilaHy  to  the  numerous  and  respectable  members  of 
the  Loudon  I^hilosophical  Society.  At  the  same  time  the 
lecturer  guarded  his  auditory  against  the  common  delusions 
of  many  short-hand  teachers,  who  pretend  to  convey  a  per- 
fect knowledge  of  the  art  to  their  pu})ils  in  a  few  lessons,  a 
few  hours,  or  days.  There  is  not  any  system  hitherto  in- 
vented by  which  a  learner  may  make  himself  practically 
acquainted  with  the  art  in  so  short  a  time;  but  if  any 
system  vet  published  could  do  this,  Byrom's  is  certainly 
that  system — especially  when  that  method  is  practised  with 
the  latest  improvements  by  Mr.  MolineuXjOf  Macclesfield. 

This  anal yt»is  of  Mr.  N.'s  lecture  on  stenography  will 
convey  but  a  very  inipeifect  idea  oF  his  various  iliustralions 
and  reasonings  concerning  this  pleasing  and  valuable  art. 
It  is  a  subject  certainly  bur  ill-calculated  to  call  forth  the 
powers  of  the  orator,  or  the  attractive  graces  of  eloquence: 
but  theSc)ciety  will  be  benefited  by  the  attempt;  and  as  the 
various  documents  and-  specimens  are  deposited  in  the 
archives  of  the  Society,  they  may  be  referred  to  on  any 
future  occasion,  as  requisite  auxiliaries  in  the  study  of 
Mr.  Byrom's  Universal  English  Stenography. 

October. — The  5th  of  thil;  month,  being  the  anniversary 
of  the  Societv,  the  members  proceeded  to  ballot  for  the 
Officers  and  C{Hmcil  for  the  year  ensuing  ;  when  the  follow- 
ing gentlemen  were  returned,  viz. 

J.  C,  Lettsom,  M.  and  LL.D.  F.R.S.  &c.  &c.  President. 

-Admiral  Savage.  "1 

J  Taunton,  FTA.S. __  I  y;^^  Presidents. 

J.  i.  b.  beaumont,  t.A.S.       f 

G.  Rees,  M.D.  J 

'1\  J.  Peitigrew,  Treasurer  and  Secretary. 

Bev.  J    N,ghtn>gai.,         1    ^^_^^^^^^_ 

James  Andrewes,  Lsq.      J 

J.  Micrs,   Registrar. 

Council :  J.  Adams,  M.D.  F.L.S. ;  J.  Sowerbv,  F.L  S.; 
W.  Bullock,  F.L.S. ;  J.  Parkinson,  F.L.S. ;  E.  Clarkson; 
T.  Redder;  R.  Thompson;  J.  Hare;  W.  Henley  3 
B.  Clarkson  ;  E.  Scargill ;  T.  K.  Cromwell  ;  J.  Hare, 
jun.  ;  J.  Smither;  H.  Harper  ;  J.  B.  Brown;  W.  Reid; 
R.  Hone. 

After  the  ballot,  Mr.  Pettigrew  delivered  an  oration  to 
the  members  and  their  friends,  in  which  he  took  a  view  of 
the  utility  of  literary  institutions,  and  the  necessity  of  cul- 
tivating our  mental  powers.  He  then  gave  an  account  of 
tlie  origin  and  progress  of  the  Institution,  which  afforded 
U  4  pattering 
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flattering  prospects  of  future  success,  and  excited  peculiar 
interest.  It  now  consists  of  above  a  hundred  members, 
many  of  whom  are  uell  known  hterary  characters  ; — the 
funds  are  in  a  very  promising  state,  the  hbrary  is  increasing, 
and  the  zeal  manifested  by  the  members  must  render  the 
Society  permanent*. 

ft  is  the  inieniion  of  the  Society  to  hold  a  converzatione 
during  the  winter  months,  which  will  afford  the  members 
an  opportunity  of  discussing  those  subjects  which  cannot 
60  well  be  done  at  the  general  and  more  public  meetings. 

The  Society  after  the  oration  adjourned,  and  partook  of 
an  elegant  dmner,  which  was  well  attended. 


IMPERIAL  INSTITUTE  OF  FRANCE. 

[Continued  from  p.  157?] 

On  the  11th  of  August  1811,  M.  Arago  communicated 
to  the  class  a  memoir,  the  principal  object  of  which  was 
to  show  that  the  luminous  ravs  received,  in  their  passage 
through  several  diaphanous  bodies,  new  and  peculiar  modi- 
fications. 

It  will  be  recollected  that,  according  to  the  experiments 
of  M.  Ma!us,  the  character  which  distinguishes  the  direct 
ray  from  that  which  has  been  polarized  in  us  reflection  upoii 
a  diaphanous  body,  is  owing  to  the  former  d;vid!ng  itself 
constantly  into  two  fasciculi  in  its  passage  through  a  rhom- 
boid of  calcareous  spar;  whereas  the  latter  undergt)es,  in 
certain  circumstances,  but  a  single  refraction.  If,  before 
submitting  the  polarized  ray  to  the  analysis  of  a  prism  of 
calcareous  spar,  we  make  it  traverse  either  a  plate  of  mica 
or  of  sulphate  of  lime,  or  certain  plates  of  rock  crystal^ 
we  find  that  the  emergent  ray  no  longer  resembles  either  a 
direct  ray  of  light  or  a  polarized  ray.  This  new  ray  will 
be  distinv2;nished  from  the  polarized  light,  by  its  always 
giving  two  images  ;  and  from  the  direct  light,  by  the  property 
which  it  has  of  always  dividing  itself  into  two  fasciculi,  the 
colours  of  which  are  different  and  complementary. 

If  a  direct  ray  falls  on  a  glass  mirror,  under  an  angle  of 
35^,  and  if  without  changing  this  inclinaiion  we  turn  the 
mirror  round  the  rav,  the  (quantity  of  light  which  is  re- 
flected, and  that  which  is  rerracted,  will  be  constantly  the 
same.  It  results  on  the  contrary,  from  the  expernnents  of 
M.  MaltK,  ^hat  when  the  mirror  receives  i\i>der  the  same 

♦We  forbear  entering  inore  fully  into  Mr.  Pettl|;rew'3  elegant  oration,  as 
ttre  understand  that  the  Society  intends  to  publish  it. 

ipclinatior\ 
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inclinatioD  rays  previously  polarized,  we  find  two  positions 
diametrically  opposite,  in  which  not  a  single  luminous 
molecule  is  reflected.  Lastly,  if  we  suppose  "that,  the  cir- 
cumsiances  bemg  the  same,  the  g'ass  mirror  is  lighted  by  rays 
already  modified",  by  a  convenient  plate  of  rock  crystal,  for 
example,  we  shall  see  it  successively  tinged  at  each  demi- 
revoluiiou  with  the  whole  series  of  prismatic  colours,  as 
well  by  transmission  as  by  reflection — with  this  particularity, 
that  at  the  same  instant  these  two  classes  of  colours  will 
be  different. 

A  ray  of  light  which  traverses  two  crystals,  the  princi- 
pal sections  of  which  are  parallel  or  perpendicular,  furnishes 
only  two  emergent  rays.  If  a  third  crystal  is  interposed 
between  the  two  first,  we  see  at  least  four  images,  except 
in  the  case  where  the  principal  section  of  this  new  crystal 
is  perpendicular  or  parallel  to  the  principal  section  of  one 
of  the  two  others  :  hence  results  a  very  simple  method  of 
ascertaining  w^ien  a  substance,  whatever  may  be  its  ex- 
ternal form  in  other  respects,  has  the  double  refraction  : 
for  this  purpose,  we  have  only  to  make  it  turn  between  two 
rhomboids  properly  placed,  and  to  observe  if  in  certain 
positions  we  see  four  images  :  now  this  is  what  happens, 
for  instance,  with  plates  of  mica,  as  M.  Arago  ascertained; 
so  that  this  substance  ought  to  be  added  to  the  list  of  those 
in  which  mineralogists  have  recognised  the  property  of 
doubling  images.  M.  Arago  thinks  however,  that  we  can- 
not rely  entirely  on  the  method  in  question,  in  order  to  as- 
certain when  a  body  has  the  double  refraction  ;  lor,  among 
other  consequences,  it  will  result  from  his  experiments, 
that  flint  glass  oui]^ht  to  be  admitted  into  the  class  of  cry- 
stallized bodies  which  double  images,  since  certain  plates 
of  this  glass,  interposed  between  tne  two  rhomboids,  act  as 
if  they  had  an  extraordinary  plan  of  refraction,  but  of 
which  the  direction  is  difl'erent  in  different  parts  of  the 
plate.  It  is  perhaps  right  to  remark,  that  M.  Arago  has 
ascertained  this  property  in  pieces  of  flint  glass  more  than 
half  an  inch  thick,  and  through  which  no  double  image 
was  seen,  although  the  prismatic  form  was  given  to  th^m  ; 
pay,  he  has  someiimes,  although  rarely,  met  with  fragments 
of  the  same  glass,  which  as  well  as  mica,  sulphate  of  lime, 
&c.  act  variou>ly  upon  rays  of  different  colours;  bui  these 
properties  seem  to  arise  from  some  peculiar  circumstances 
jn  the  fusion  of  flint  glass,  for  the  fragments  which  possess 
them  are  not  numerous. 

When  we  interpose  a  plate  of  mica  of  a  certain  thick- 
pess,   between  two   rhomboids  the   principal   sections  of 

which 
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which  are  parallel  or  perpendicular,  we  see,  at  every  fourth 
part  of  the  revolution  of  the  mica,  the  secondary  images  to 
which  this  movement  gives  rise,  acquire  an  interisily  equal  to 
those  preserved  by  the  first  images ;  if  the  plate  interposed 
becomes  thinner,  the  number  of  rays  which  it  depolarizes 
also  becomes  smaller;  so  that,  when  a  certain  term  is  passed, 
it  acts  like  a  common  glass  mirror:  the  singular  conse- 
quence to  which  this  experiment  seems  to  lead,  is,  that 
while  the  very  thin  plates  of  mica  have  not  the  double  re- 
fraction, the  plate  which  resiihs  from  their  superposition 
enjoys  this  property  in  a  very  marked  mamier. 

Taking  advantage  of  the  properties  which  he  had  dis- 
covered in  reflected  light,  M.  Malus  contrived  a  very  sim- 
ple apparatus,  which  is  now  used  in  the  wo. kshops  where 
prismatic  micromen  rs  are  constructed,  and  by  the  help  of 
which  we  may  determine  the  axis  of  retraction  and  of  cry- 
stallization of  bodies,  and,  whatever  ihey  may  be  in  other  re- 
spects, the  alterations  which  they  have  undergone  in  their 
external  forms.  In  communicating  the  description  of  his  in- 
strument to  the  Class  on  the  19th  of  last  August  M.  Malus 
announced  that  he  had  applied  it  to  the  examination  of 
diaphanous  mineral  substances,  and  of  various  chemical 
products  susceptible  of  crystallization,  and  had  ascertained 
that  all  these  substances  are  endowed  with  double  refrac- 
tion, except  those  which  crystallize  in  the  form  of  a  cube, 
or  regular  octahedron,  by  placing  in  similar  circumstances 
the  fibrous  and  transparent  parts  of  leaves  and  flowers,  silk, 
wool,  or  white  hairs,  fish  scales,  horn,  ivory,  quills,  whale- 
bone, &c.  M.  Malus  further  ascertained  that  all  these 
substances  modify  the  lights  in  the  same  way  as  crystallized 
bodies,  so  that  all  of  them  have  an  axis  of  refraction,  or  of 
crystallization,  as  if  they  were  formed  of  molecules  of  a 
determinate  form  arranged  symmetrically  with  respect  to 
each  other. 

In  detailing  these  experiments,  which  are  as  new  as  they 
are  interesting,  we  have  endeavoured  to  give  them  with 
the  greatest  fidelity,  and  in  the  precise  terms  used  by  the 
authors.  We  shall  add  to  them  no  observations  of  our 
own :  they  are  undoubtedly  worthy,  however,  of  the  notice 
of  experimental  philosophers,  who  by  repeating  them  will 
probably  discover  new  phaenomena,  or  new  applications  of 
those  already  known,  and  thus  throw  light  on  some  intri- 
cate questions  with  which  astronomers  are  perplexed. 
[To  be  continued.] 

LIII.  In- 
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iVlR.  Andrew  Horn  will  immediately,  put  to  the  press  a 
short  Essay, ,in  which  the  seat  of  vision  is  determined  ;  and, 
by  the  discovery  ola  new  function  in  the  organ,  a  founda- 
tion laid  for  explaining  its  mechanism,  and  the  various  phse- 
nomena,  on  principles  hitherto  unattempted. 

A  physician  at  Moscow,  named  Renman,  has  discovered 
that  the  rind  of  the  pomescranate  may  supply  the  place  of 
the  quinquina  in  many  cases,  especially  in  iniermiitent  fe- 
vers, lie  has  puhlished  at  Moscow  a  memoir,  in  which  he 
endeavours  to  prove  the  efficacy  of  his  new  remedy. 

METEOROLITES. 

Mr.  Sowcrby,  author  of  British  Mineralogy,  has  just 
published  a  plate  representing  the  meteor-stone  which  was 
seen  to  fall  in  Yorkshire  on  the  13th  of  December  1795,  ac- 
companied by  engravings  of  part  of  the  one  which  fell  in 
Scotland  in  1804,  and  of  that  which  fell  in  Ireland  in  IS  10, 
all  of  which  are  deposited  in  his  museum. 

FALL  OF  AEROLITES  NEAR  TOULOUSE,  IN  FRANCE. 

The  following  relation  was  lately  laid  before  the  Imperial 
institute  by  Senator  Chaptal : — **  On  the  10th  April,  1812, 
at  six  minutes  past  eight  in  the  evening,  the  night  being 
very  dark,  the  atmosphere  was  on  a  sudden  iilumtnated  by 
a  whitish  light,  sufficient  to  see  to  read  by,  which  lasted 
about  15  seconds,  and  disappeared  gradually.  Two  minutes 
and  a  half  afterwards  a  considerable  detonation  was  heard, 
resembling  the  explosion  of  a  mine,  and  followed  by  a  com- 
motion so  strong  that  several  persons  thought  it  was  an 
<,'arthquake.  At  Gailloe  and  at  Alby  it  was  supposed  that 
tlie  powder  niagazine  at  Toulouse  had  blown  up.  Some 
minutes  after  this  explosion,  the  sky  cleared  up,  and  the 
stars  appeared.  Two  days  afterwards  it  was  known  at  Tou- 
louse that  meteoric  stones  had  fallen  six  leagues  from  that 
city,  in  the  commune  of  Burgau,  in  the  department  of  the 
Upper  Garonne,  and  in  that  of  Savenens,  department  of 
Tarn  and  Garonne.  According  to  the  account  of  M.  Filhol, 
a  distinguished  physician  at  Grenade,  near  Burgau,  and  that 
of  the  curate  of  Savenens,  it  appears  that  a  great  brightness 
was  seen,  like  that  of  a  rocket,  and  a  number  of  explo- 
sions heard   like  a  rolling  fire  of  musquetry,  which  lasted 

several 
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several  minutes,  gradually  died  away,  and  was  followed  by 
a  confused  noise  fj-om  the  north-west.  Soon  after  wds 
heard  a  whistling  oF  bodies  passing  through  the  air,  like 
stones  thrown  fr'om  a  sling;  the  detonation  and  rolling 
noise  was  from  the  south-west  to  the  horth-east.  Several  of 
these  aerolites  fell  at  Pechmeja,  at  a  farm  on  the  side  of  9 
wood  ;  one  of  them  upon  the  house,  breaking  through  the 
tiles,  and  bending  the  iaihs  that  supponcd  them.  Another 
fell  on  the  threshing  floor,  and  was  picked  up  by  the  farmer. 
Another  fell  by  the  side  of  Gourdas,  and  several  on  the  side 
of  Seucourien,  and  one  at  La  Praderes,  near  Savenens.  The 
utmost  distance  between  the  places  where  they  were  ob- 
served to  fall  was  4000  toises  (about  four  and  a  half  Eng- 
lish miles). — The  different  specimens  brought  to  Toulouse 
weighed  from  six  to  eight  ounces.  They  are  not  wholcj^ 
and  have  all  of  ihem  a  part  of  their  surface  of  a  blackish 
'  colour,  and,  as  it  were,  carbonaceous.  In  the  interior  they 
are  gray,  and  rcsenible  the  stones  that  fell  at  Aigle,  but  ap- 
pear to  contain  a  nmch  greater  quantity  of  metallic  sub- 
stance. Their  specific  gravity  is  3813.  The  number  of 
these  stones  seems  to  have  been  very  considerable  ;  but  the 
darkness  of  the  night,  and  the  alarm  of  the  spectators,  pro- 
bably prevented  many  of  them  from  being  found." 

M.  Caron,  an  eminent  French  surgeon,  and  author  of 
several  valuable  treatises  on  Croup,  has  offered  a  prize  of 
1000  franks  for  the  best  answer  to  the  following  question  : 
•'  Is  it  probable  that  tracheotomy  can  cure  the  croup  ?  '*  or, 
**  What  are  the  symj)toms  which  require  this  operation  in 
the  treatment  of  Croup  ?  "  M.  Caron's  residence  is  at  No.  7, 
Rue  Hyacinthe,  aParis^  where  communications  may  be  ad- 
dressed. 


Two  chemists  of  Paris  have  recently  made  two  curious 
specimens  of  prepared  writing  paper,  of  which  the  following 
are  the  processes : 

1,  Take  gall  nuts  and  sulphate  of  iron  (copperas)  well 
pulverized  ;  rub  tliem  dry  on  paper  which  is  not  smooth  or 
hotpressed.  The  paper  will  assume  a  grayish  tinge,  owi-ng 
to  the  powder  which  is  attached  to  it,  and  which  will  adhere 
sufficient! v  to  bear  folding,  &c.  In  order  to  trace  characters 
on  this  paper,  it  is  only  necessary  to  use  a  pen  dipped  in 
water,  or  in  the  mouih,  or  even  a  pointed  slick,  and  the 
characters  will  become  black  and  legible. 
The  second  process  is  described  as  differing  from  the  first, 

in 


speaking  Automaton, -^Ionian  Academy,  31? 

in  so  much  as  the  paper  is  washed  in  the  materials  of  which 
ink  is  made,  and  then  dried.  It  is  of  a  yellowish  colour 
and  the  characters  are  written  on  it  in  the  same  way.  Paper 
books,  or  albums,  of  this  description,  are  now  manufac- 
tured in  great  abundance  at  Paris,  and  they  are  in  consider- 
able request. 

A  Mr.  Robertson,  whose  name  has  been  already  before 
the  public  as  an  aerial  traveller  in  Denmark,  has  invented 
a  speaking  automaton,  which  he  is  now  exhibiting  in  Paris, 
It  already  articulates  distinctly,  in  French, the  words  *  Papa,* 
'  Mamma,*  and  *  Lung  live  the  emperor  Napoleon  !  *  and  i(g, 
powers  of  language  are  described  as  daily  increasing.  Our 
readers  will  probably  recollect  the  Flute-player  invented  by 
Vaucanson,  and  the  chess-player  of  Kemper ;  but  we  believe 
the  above  is  the  first  instance  upon  record  of  a  speaking 
figure,  if  we  except  the  famous  head  invented  by  Albertus 
Magnus,  according  to  the  French  tradition  (but  Roger  Bacon^ 
according  to  the  English),  and  which  is  said  to  have  been 
broken  to  pieces  by  St.  Thomas  Aquinas. 


The  members  of  the  Institution  lately  formed  in  the 
Ionian  Islands,  for  the  promotion  and  encouragement  of 
literature,  under  the  title  of  The  Ionian  Academy,  desirous. 
of  information  as  to  the  state  of  civilization  in  Greece 
since  the  downfall  of  the  empire  of  the  East  to  the  present 
time,  have  proposed  the  following  questions  to  the  learned 
throughout  Europe.  [The  memoirs  are  to  be  addressed  to 
the  Secretary  of  the  Ionian  Academy  under  cover  to  the 
English  or  French  Charge  d' Affaires  at  Constantinople.] 

1.  What  schools,  libraries,  and  other  institutions  for  the 
encouragement  of  learning  were  founded  in  the  different 
provinces  of  Greece,  between  the  period  of  the  downfall  of 
the  Empireof  the  East  (1453)  and  the  present  time  ? 

2.  What  were  the  establishments  for  public  education 
founded  by  the  Greeks  out  of  Greece,  for  the  education  of 
their  countrymen  ? 

3.  Were  the  printing-houses  at  Moscopolis,  Jassi,  and 
Bucharest,  the  only  establishments  of  the  kind  in  Greece  ? 
Is  It  true  that  there  was  a  printing  establishment  in  the- 
Fanal  o[  Constantinople  ?  How  long  did  that  continue  in 
existi»nce,  which  was  begun  in  the  Patriarchat  at  Constaii-- 
tiriopie  during  the  war  1  etween  France  and  Turkey  ? 

4.  A  biographical  notice  of  the  life  and  works  of  the 
learn<,d  Greeks  who  have  flourished  since  the  fall  of  the 
Empire  of  the  East  to  the  present  time. 

MR.  SAD- 


318  Mr,  Sadler* s  Aerial  Fo7/age. 

MR.  Sadler's  aerial  voyage. 

Mr.  Sadler  ascended  from  Belvidere-house,  near  Diibllirj 
October  1,  at  1  P.  M.  with  the  wind  at  south-west,  and  iii 
35  minutes  .had  sight  of  the  mountains  in  Wales :  he  con- 
tinued in  the  same  direction  till  three  o'clock,  when  being 
nearly  over  the  Isle  ol-'  Man,  the  wind  blowing  iresh,  he 
found  himself  fast  approaching  the  Welch  coast,  and  at 
four  o'clock  he  had  a  distinct  view  of  the  Skerry  Light- 
house, and  the  prospect  of  consummating  his  ardent  hopes 
of  a  speedy  arrival  in  Liverpool.  The  wind  now  shifting, 
he  was  again  taken  off,  and  lost  sight  of  land  ;  when,  after 
hovering  about  for  a  long  time,  he  discovered  five  vessels 
beating  down  Channel;  and  in  hopes  of  their  assistance, 
he  determined  on  descending  with  all  possible  expedition, 
and  precipitated  himself  into  the  sea.  In  this  most  critical 
situation,  he  had  the  mortification  to  find  the  vessels  took 
no  notice  oF  hmi :  obliged,  therefore,  to  re-ascend,  he  now 
threw  out  a  quantity  o7  ballast,  and  quickly  regained  his 
situation  in  the  air,  to  lock  out  for  more  friendly  aid.  It 
was  a  length  of  time  before  he  had  the  satisfaction  of  dis- 
covering any,  and  theji  observed  a  vessel,  which  gave  him 
to  nnderstand,  by  signal,  that  she  intended  to  assist  him, 
but  could  not  reach  him.  Two  others  also  now  appeared  in 
sight,  and  one  of  them  tacking  about,  hoisted  the  Manx 
colours.  Night  now  coming  on,  he  was  determined  to 
avail  himself  of  their  friendlv  aid,  and  once  more  descended 
into  the  sea;  but  here  the  wind  acting  upon  the  balloon  as  it 
lay  upon  the  water,  drew  the  car  with  so  much  velocity  that 
the  vessel  could  not  overtake  it ;  and  notwithstanding  he 
used  his  utmost  efforts,  and  latterly  lied  his  clothes  to  the 
grappling  iron,  and  sunk  them  to  keep  him  steady,  still  the 
balloon  was  carried  away  so  fast,  that  he  was  under  the 
necessity  of  expelling  the  gas  :  upon  that  escapii\g,  the  car 
actually  sunk,  and  he  had  now  nothing  but  the  netting  to 
cling  to.  His  perilous  "situation,  and  the  fear  of  getting 
entangled,  deterred  the  men  from  coming  near  him  ;  until, 
being  in  danger  of  drowning,  Mr.  Sadler  begged  they  would 
run  their  bowsprit  through  the  balloon,  and  expel  the  re- 
maining gas.  Flaving  done  this,  they  threw  out  a  line, 
which  he  wound  round  his  arm,  and  was  then  dragged  a 
considerable  way  before  they  could  get  him  on  board,  quite 
exhausted. 

The  ship  was  a  herring  fisher,  from  Douglas,  in  the  Isle 
of  Man,  called  the  Victory,  commanded  by  John  Lee. 

lii  this  situation  he  was  conveyed  to  Liverpool,    where 

•     finding 
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finding  tlie  crowd  of  spectators  immense,  his  clothes  being 
also  wet,  and  in  great  disorder,  he  paid  a  visit  on  board  the 
Princessa  frigate,  where  he  was  most  politely  received,  and 
obligingly  accommodated  with  clothes,  by  Lieut,  Roche. 

Saturday,  October  3,  Mr.  Sadler  arrived  at  Flolyhead,  at 
three  o'clock  in  the  afternoon,  on  his  way  to  Dublin  ;  and 
requested  Mr.  Fellowes  (the  Agent  of  His  Majesty's  packets) 
would  transmit  this  habty  sketch  of  his  proceedings  to  his 
friends  in  London  : 

"  Holyhead,  Oct.  4. 

'^SiR, — Mr.  Sadler  arrived  here  yesterday  evening,  and 
shortly  after  embarked  on  board  the  packet  for  Dublin. 
I  am  happy  to  say,  that  notwithstandint.^;  the  great  fatigue 
and  anxiety  he  has  undergone,  he  was  in  good  health  and 
spirits,  and  intends  once  more  making;  an  attempt  to  cross 
from  Dublin,  when  the  moon  is  sufficiently  old  to  enable 
him  to  see  his  way.  The  approach  of  night,  and  fearing 
he  might  be  involved  in  darkness  on  his  nearing  the  coast, 
induced  him  to  descend  at  sea.  The  extraordinary  circum- 
stance of  not  receiving  assistance  from  the  first  vessels  he 
discovered,  when  he  first  descended,  is  only  to  be  accounted 
for  by  the  terror  his  appearance  must  have  occasioned  to 
people  not  used,  or,  perhaps,  not  expecting  such  a  sight : 
one  can  hardly  conceive  it  could  have  been  from  any  other 
cause,  or  the  want  of  humanity  in  their  crews, 

"  Mr.  Sadler  will  furnish  you  with  a  more  detailed  ac- 
count when  he  has  more  time?  and  it  will,  no  doubt,  be  a 
▼ery  interesting  one. 

**  I  remain,  sir, 

"  Your  most  obedient  servant, 

*'  J.  Fellowes, 

*'  Agent  of  His  Majesty's  Packets." 
UST   OF    PATENTS    FOR    NEW    INVENTIONS. 

To  William  Parker,  of  Whitechapel,  in  the  county  of 
Middlesex,  colourman,  for  an  improvement  in  the  making 
or  manufacturing  of  great  paint. —  lOth  August,  1812. 

To  James  Goodman,  of  the  town  of  Northampton,  sad- 
dler, for  an  improved  saddlecloth,  for  preventing  the  saddle 
from  running  forward  on  a  horse. — 12th  August. 

To  Jonas  Kenshaw,  of  the  town  and  county  of  the  town 
of  Nottingham,  linen  and  woollen  draper,  for  an  improved 
method  of  making  spots  in  lace  or  net  work. — I4th 
August. 

METEORO- 
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METEOROLOGICAL   TABLfi, 

By   Mr.  Gary,  of  the  Strand, 
For  October  1812. 


Thermometer,    j 

Height  of 

the  Barom. 

Inches. 

DegreesofDiy- 
ness  by  Leslie's 
Hygrometer. 

Days  of 

Month. 

y.S 

51 

3 
2; 

Weather. 

aept.26 

55 

64° 

57° 

3009 

45 

Fair 

27 

57 

67 

62 

•10 

40 

Fair 

28 

62 

QQ 

55 

29-74 

0 

Rain 

29 

55 

5Q 

55 

30' 00 

27 

Cloudy 

30 

56 

63 

55 

29'85 

16 

Cloudy 

Oct.  1 

56 

62 

54 

•77 

10 

Rain,  Thunder 

2 

48 

65 

48 

•95 

42 

Fair 

3 

46 

GQ 

50 

30-00 

40 

Fair 

4 

50 

m 

50 

29-90 

40 

Fair 

5 

54 

65 

57 

•60 

36 

Fair 

« 

60 

64 

•46 

•30 

30 

Cloudy 

7 

44 

58 

52 

.39 

36 

Fair 

8 

55 

62 

47 

•20 

46 

Stormy 

9 

47 

57 

50 

•44 

10 

Showery 

10 

50 

5Q 

50 

•37 

0 

Rain 

11 

50 

53 

45 

•35 

10 

Cloudy 

12 

44 

52 

44 

•20 

b 

Rain 

13 

43 

53 

46 

.05 

27 

Fair 

14 

47 

52 

45 

28-85 

0 

Rain 

15 

46 

54 

4« 

29-16 

16 

Showery 

16 

45 

55 

42 

•50 

28 

Fair 

17 

40 

54 

50 

•30 

0 

Hain 

18 

50 

5Q 

50 

28-90 

0 

Rain 

19 

54 

bQ 

50 

•57 

0 

Stormy 

20 

51 

56 

45 

•93 

22 

Fair 

21 

46 

52 

48 

29'68 

41 

Fair 

22 

50 

56 

50 

•45 

40 

Fair 

23 

49 

55 

43 

•74 

36 

Fair 

24 

43 

5Q 

48 

•92 

43 

Fair 

25 

50 

55 

50 

•70 

32 

Fair 

26 

47 

54 

45 

•60 

4r2 

Fair 

N.B.  The  Barometer's  height  is  taken  at  one  o^cIock, 
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LIV.  Reply  to  a  Letter  of  Dr,  Marcet"  to  Dr.  Bostock, 
on  the  Subject  of  the  Alkali  m  the  Animal  Fluids.  By 
George  Pearson,  NLD.  FM.S.,  ^c. 

To  Mr,  Tilloch, 

George-Street,  Hanover-Square, 

I  October  27,  1812. 

N  your  Journal  for  the  preceding  month  I  read  the 
letter  of  Dr.  Marcet  addressed  to  his  friend  Dr.  Bostock,  in 
which  he  Offers  the  evidence  of  some  experiments  to  prove 
that  the  potash  which  exists  in  the  animal  fluids  is  in  the  state 
of  muriat  (muriate),  and  that  the  whole  of  the  uncombined 
alkali  is  soda.  It  appears  that  Dr.  Bostock  was  of  opinion 
that  the  supposed  uncombined  alkali  was  potash,  as  i  pro- 
visionally concluded,  and  not  soda  ;  but  on  the  representa- 
tion of  evidence  just  mentioned,  he  has  changed  his  opi- 
nion ;  and  therefore  has  become  the  vehicle  of  Dr.  Marcet*s 
letter  to  the  public,  confiding,  he  says,  that  you  Mr.  Editor 
will  assent  that  the  experiments  stated  ^^  must  entirely  set 
the  question  at  rest.*'  One  authority  declaring  the  question 
to  be  entirely  set  at  rest^  and  the  other  (the  author)  affirming 
that  every  shadow  of  doubt  is  now  removed,  although  I 
was  not  ready  to  believe,  as  I  have  had  occasion  to  assert, 
that  more  than  provisional  conclusions  are  likely  to  be  ob- 
tained, 1  at  least  expected  to  find  some  new  contravening 
testimony.  This  I  uas  prepared  to  acknowledge;  for,  rea- 
soning merely  from  the  known  tacts,  I  should  have  tek  no 
humiliation  if  new  evidence  indicated  adverse  conclusions  : 
Nos  non  judicis  sed  indicis  personam  s ustinemus .  ( F .  Baco n .) 

But  on  examining  the  evidence  which  it  is  asserted  has 
produced  conviction,  *'  removed  every  shadow  of  doubt/* 
and  "  set  the  question  at  rest,'*  I  was  unable  to  perceive 
any  new  facts  to  alter  my  former  conclusions.  Hence,  I 
might  have  replied  merely  by  a  counter  declaration,  and 
reference  to  my  unanswered  experiments  and  inferences^ 
As  however  this  mode  of  procedure  may  be  deemed  neither 
decorous  to  my  opponent  ,and  the  testimony  produced  of 
respectable  personal  authority, nor  satisfactory  to  the  public, 
I  respectfully  offer  the  following  brief  exposition  and  re- 
marks. The  process  which  Dr.  Marcet  says  authorises  his 
confidence  was  this  : 

The  saline  matters  of  the  serum  of  blood  were  procured 
by  evaporation  to  dryness,  incineration,  dissolution  in  wa- 
ter, filtration,  evaporation  ■\ga.in  to  dryness,  dissolutH.n  in 
acetic  acid,  dissolution  aoam  ot  the  desiccated  acetic  iu.m- 

VoU  40.  No.  173.  AW.  1812.  X  pound 


323  On  the  Alkali  in  the  Animal  Fluids, 

pound  in  alcohol ;  evaporation  of  this  to  dryness,  and  fu- 
sion. The  fused  mass  amounting  to  about  four  grains  wa« 
divided  into  four  parts — a^  I,  c,  d, 

1.  a.   I.  '*  Contained  abundance  of  muriatic  acid."  ■ 

2.  Dissolved  in  water  and  suffered  to  evaporate 
spontaneously,  it  afforded  an  efflorescent  mass  of  feathery 
with  cubical  crystals. 

3.  Tartaric  acid  and  oxymuriate  of  platina  manifested 
the  presence  of  potash. 

Now,  I  can  only  infer  from  these  experiments  that  a 
muriate  was  present,  probably  either  of  soda  or  of  potash, 
or  of  both.  That  potash  was  present  combined,  but  with 
what  substance  is  quite  equivocal;  being  only  a  small  frac- 
tional part  of  a  grain,  it  might  be  united  to  a  double  salt ; 
although  weakly,  yet  to  be  no  longer  deliquescent.  It 
may  also  be  united  to  muriatic  or  other  acids,  especially 
the  sulphuric  and  carbonic;  but  here  is  no  evidence  of  soda 
in  a  free  state,  and  even  only  equivocal  evidence  of  it  as 
united  to  muriatic  acid^.  If  free  soda  were  present,  why 
was  not  soda- tartrate  of  potash  observed  ? 

2.  The  portion  h  with  sulphuric  acid  gave  sulphate  of 
soda  and  sulphate  of  potash.  Here  the  testimony  is  equi- 
vcJcal,  for  the  sulphate  of  soda  may,  and  indeed  most  pro- 
bably was  from  the  decomposition  of  muriate  of  soda  by 
the  sulphuric  acid,  and  the  sulphate  of  potash  may  arise 
from  the  decomposition  of  potash  united  to  some  acid, 
such  as  carbonic  muriatic,  h.c.  united  though  weakly  tQ 
the  other  salts.  Hence  I  perceive  no  evidence  of  soda  im 
a  free  state. 

3.  The  portion  c  with  nitric  acid  afforded  rhomboidal 
crystals  and  no  prismatical  crystals.  I  will  not  repeat  ray 
objections  to  any  conclusions  from  the  form  of  crystals, 
especially  in  such  minute  portions  of  matter  as  a  small  part 
of  a  grain,  set  fortli  so  fully  in  a  former  paper;  but  it  may 
be  right  just  to  remark  that  this  experiment  is  inconclusive 
and  unsatisfactory  :  1.  because,  if  all  the  crystals  were  ni- 
trate of  soda,  then  all  the  saline  mass  must  be  soda;  or,  ^.  if 
only  a  part  was  soda,  and  the  rest  was  muriate,  then  thi* 
must  have  been  decompounded  by  the  nitric  acid  :  but, 
3.  if  this  could  happen,  then  the  whole  of  the  rhombs 
might  be  frcmi  the  decompounded  muriate  of  soda:  4.  if 
the  whole  of  the  crystals  were  rhombs  of  nitrate  of  soda, 
what  became  of  the  cubical  crystals  of  muriate  of  potash  ? 

4.. The  portion  d    with  oxymuriate  of  platina  gave  a 
precip  tate  of  potash-oxymuriate  of  platina,  and  by  evapo- 
jaiioii,  soda  rauriatQ  Qf  platina.     Here  the  q^uestions  na- 
turally. 
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tiirally  occur ;  1.  What  are  the  proofs  of  soda-muriate  of 
platina  ?  2.  WJaat  are  the  proofs  that  soda-muriate  of 
plariiia  was  from  freei  soda,  and  not  from  muriate  of  soda? 

To  omit  nothing  supposed  to  be  favourable  to  the  adverse 
party,  it  must  be  noticed  that  "  the  carbonaceous  alkahne 
mass"  above  spoken  of  after  fusion,  did  not  deliquesce  on 
exposure  to  even  damp  air.  I  never  met  with  such  a  re- 
sult, at  least  with  expectorated  matters  and  dropsical  fluids ; 
and  if  no  deliquescence  took  place  with  the  salts  of  serum, 
it  is  not  unreasonable  to  accoimt  for  it  from  the  very  small 
proportion,  probably  not  one  fourth  of  a  grain,  or  at  most 
half  a  grain  of  alkali  in  the  whole  mass ;  and  this  by 
fusion  might  be  united  to  form  a  compound  unknown. 

To  the  inferences  <»f  my  adversary  I  also  object ;  that  it 
is  assumed  without  testimony,  that  alcohol  dissolved  a  large 
proportion  of  muriate  of  potash.  It  is  I  believe  admitted 
(but  it  may  be  an  error)  that  this  menstruum  dissolves 
none  at  all:  but  if  this  be  an  error,  I  demand  the  proof, 

2.  It  was  not  admitted  as  I  reasoned  that  acetate  of  soda 
is  non-deliquescenr,  and  therefore  the  proof  1  offered  of  the 
alkali  being  potash  from  the  deliquescent  property  of  the 
acetate  was  eagerly  seized  to  expose  my  ignorance,  by  ex-* 
ultingly  exclaiming  that  I  had  committed  a  palpable  error. 
I  acknowledged  that  I  had  taken  for  granted,  with  most 
chemists,  what  1  subsequently  admitted  was  not  a  fact:  but 
I  am  now  in  a  doubtful  state  of  mind  with  respect  to  this 
•property :  for  Professor  Berzelius  oonfidently  assures  me 
that  he  found  by  repeated  experiments  acetate  of  soda  to  be 
uniformly  non-deliquescent  ;  and  on  observing  that  in  my 
experiment  I  had  found  it  otherwise,  we  agreed  that  pro- 
bably the  different  results  were  owing  to  the  soda  I  used 
containing  a  proportion,  however  minute,  of  potash,  and 
which  I  could  not  perceive  by  tartaric  acid ;  whereas  that 
he  used  was  exempt.  If  this  be  true,  it  will  be  a  stronger 
proof  that  the  alkali  is  potash,  than  the  united  testimonies 
to  prove  thai  it  is  soda. 

3.  Dr.  Maroet  argues,  that  from  principle  it  may  be  in- 
ferred that  soda  and  not  potash  is  the  impregnating  alkali, 
because  the  latter  attracts  muriatic  acid  more  strongly  than 
the  former.  This  is  true  in  the  circumstance  of  simple 
elective  attraction  :  but  any  reasoning  from  this  law  when 
more  than  one  menstruum  is  present  and  two  or  more  bases, 
IS  fallacious;  especially  when  the  different  substances  pre- 
eeut  are  not  certainly  known  :  and  here  1  must  observe  that 
1  have  never  contemplated  potash  as  existing  in  an  uncom- 
ilineU  slate  in  the  animal  fluids,  but  in  reality  in  combina- 
'     »  X  2  tion 
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tion  with  a  destructible  acid,  or  with  animal  oxide.  This 
acid  from  some  trials,  I  was  inclined  to  propose  is  the 
malic  acid,  but  1  subsequently  did  not  venture  to  offer  it : 
however,  I  find  from  the  conversation  of  Professor  Berze- 
lius,  now  in  London,  that  he  coincided  with  me  in  an 
analogous,  if  not  a  similar  result.  '*  You  very  nearly/' 
said  he,  "  made  a  capital  discovery,  for  I  have  ascertained 
it  is  the  lactic  acid  in  union  with  the  alkali  of  the  animal 
fluids/'  I  hope  the  British  public  will  soon  be  edified  by 
the  translation  from  the  Swedish  language  of  the  works  of 
this  most  acute  chemist,  and  as  T  hear  by  a  most  able 
editor.  Hence  much  light  will  be  afforded,  especially  in 
animal  chemistry.  This  fact  is  however  only  within  the 
record  before  us,  to  refute  any  a  priori  conclusion  from  a 
case  of  simple  elective  attraction.  I  had  long  considered 
the  case  of  this  kind  noticed  by  my  opponents,  for  it  was 
too  glaring  to  be  unnoticed.  If  reasoning  from  principle 
could  be  depended  upon  I  would  argue  ;  that  as  all  animals 
cither  innnediately  or  mediately  live  upon  vegetable  matter  ; 
and  as  vegetables  very  generally  contain  potash  combineel 
with  acids,  or  some  other  things  destructible  by  fire,  it  is 
reasonable  to  conclude  that  the  fluids  of  animals  must  be 
impregnated  with  potash  in  such  a  state  of  combination. 

I  know  it  has  been  inferred  by  some  able  chemists  that 
the  potash  must  be  united  to  muriatic  or  sulphuric  acid, 
and  soda  must  be  united  to  some  weaker  acid,  such  as  car-, 
bonic,  lactic,  acetous,  malic,  &c.  agreeably  to  the  assumed 
law  that  the  stronger  menstruum  unites  with  the  stronger 
basis,  and  the  weaker  menstruum  with  the  weaker  basis : 
but  there  are  so  many  exceptions  to  this  rule  that  I  appre- 
hend it  cannot  rightly  be  termed  a  law. 

Lastly,  in  his  P.S.  Dr.  Marcet  saya  he  has  instituted 
the  processes  above  examined,  on  a  large  quantity,  some 
gallons  of  bullocks  blood,  with  the  same  results  as  on  small 
quantities  of  animal  malter.  I  believe  such  evidence  is 
inadmissible  ;  for,  if  mere  general  statements  of  results  be 
received  as  testimony,  much  error  will  be  liable  to  be  in- 
troduced, as  the  public  in  these  cases  cannot  be  in  pos- 
session of  the  means  of  repeating  the  experiments  and 
judging  of  their  accuracy.  It  is  to  be  regretted  that  the 
author  did  not  render  his  experiments  instructive  by  a  due 
detail :  however,  if  they  were  a  mere  repetition  of  his  for- 
mer ones,  the  questionable  fact  would  still  remain  undeter- 
mined. 

The  chemical  world  may  now  perhaps  be  furnished  with 
the  means  of  judging  whether  or  not  Dr.  Marcet  has  "  re- 
move el 
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moved  crery  shadow  of  doubt/'  by  legitimate  inductive 
reasoning.  My  opponent,  not  content  with  proofs  by  ex- 
periment, has  endeavoured  to  command  assent  by  a  most 
respectable  authority  of  opinion.  But  Truth  is  not  the 
daughter  of  mere  human  authority,  but  of  Time  producing 
evidence  of  sense  and  of  reason. 

I  beg  permission  to  make  a  very  few  remarks,  which 
although  justifiable,  yet,  being  personal,  will  afford  but 
Jenten  entertainment,  and  still  less  instruction  to  the 
public. 

In  making  the  above  authority  the  vehicle  of  his  letter, 
ray  opponent  thinks  proper  to  express  disapprobation  of 
my  mode  of  controversy,  and  to  more  than  insinuate  I 
should  not  have  been  honoured  with  further  notice,  but 
for  the  ''  interference  '*  of  his  friend.  Accordingly,  but  for 
this  fortunate  circuTiistance  the  public  would  not  have  been 
instructed  by  his  letter  now  under  examination.  This  con- 
duct 1  own,  I  think,  is  rather  selfish ;  for  a  public-spirited 
man  will  always  make  sacrifices  for  the  benefit  of  the  re- 
public. It  is  however  good,  that  the  interference  overcame 
the  resolution  after  four  months  obstinate  resistance.  The 
head  and  front  of  my  offending  was,  it  seems,  to  the  extent 
of  an  attempt  to  be  jocular,  in  which  I  never  meant  to  in- 
flict any  wound  of  the  feelings.  It  grieves  me  to  find  that 
some  of  my  expressions  were  misconstrued  insidious- 
ness  : — non  vulnera  Jidelia  amantis,  sed  oscula  bhmdosa 
malignantis.  In  the  endeavour  to  expose  the  inefficiency 
of  the  proposed  method  of  investigation,  and  to  honour  il- 
lustrious chem.ists,  whose  successful  methods  were  un- 
worthily disvalued,  I  preferred  the  manner  of  controversy 
complained  of  to  the  alternative — a  serious  remonstrance. 
For,  as  my  affectionate  friend,  the  prince  of  philologists, 
now  no  more !  was  wont  to  say,  **  Cantantes  minus  via 

In  conclusion,  I  would  fain  hope  that,  if  this  warfare 
must  be  continued,  special  care  will  be  employed  that  no- 
thing be  said,  or  arise,  which  can  reasonably  excite  painful 
sensations,  in  either  party.  And  if  it  be  agreed  that  our 
axioms  and  conclusions  are  but  inductive  reasonings,  ac- 
cording to  known  facts,  which  therefore  are  liable  to  be 
subverted*  by  the  facts  being  multiplied;  whatever  be  ihs 

*  Experientise  ordo,  primo  lumen  accendit,  deinde  per  lumen  iter  de- 
monstrat,  incipiendo  ab  experientia  ordinata  et  digesta,  atque  ex  ea  edu- 
cendo  axiomata,  atque  ex  axiomatibus  constitutis  rursus  nova  experimenta. 
—J?.  Baconis  Novum  Organum. 

X  3  issue. 
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issue,    no  humiliation   ought   to   be  experienced,   as   iht 
parlies  will  moult  no  feather. 

I  have  the  honour  to  be,  dear  sir. 
Your  most  faithful  servant, 

George  Pearson. 
P.  S. — I  have  no  where  charged  Dr.  Marcet  in  the  terms 
alleged^  viz.  that  he  had  commuted  Itunders  in  reasonmg. 
I  can  well  spare  that  word  Idiuider  from  my  vocabulary, 
having  little  use  for  it,  although  by  the  law  of  reialiaiion 
amply  justifiable. 


LV.   Of  such  Portions  of  a  Sphere  as  have  their  Attraction 
expressed  by  an  algebraic  Quantity, 

JL  HE  measure  of  the  surface  of  a  sphere  involving  in  its 
expjession  the  length  of  the  circum.ference  of  a  circle,  it 
has  been  though i  an  interesting  problem,  even  so  long  ago 
as  the  time  of  Pappus,  to  assign  such  portions  of  thai  sur- 
face as  admit  of  an  exact  quadrature:  and  this  kind  of 
inquiry  has  been  extended  by  Eulcr,  and  some  later  writers, 
to  the  finding  '•uch  parts  of  the  solidity  as  may  be  exactly 
cubed. 

Now  as  the  attraction  of  a  sphere,  on  a  point  at  its  sur- 
face, is  expressed  by  the  same  kind  of  transcendental  quan- 
tity as  the  surface,  or  the  solidity,  it  seeuis  a  problem 
equally  ^i»eresiing  with  those  above  men'ioned,  to  deter- 
mine such  portions  as  have  their  attraction  an  algebraic 
quantity. 

Let  the  circle -A B'.FG,  fig.  5.  (Plate  VIII. }  be  the  base 
of  a  lieinisphere,  AF  a  diameter,  ABCH  a  curve  touching 
or  meeting  the  circle  at  A,  and  havnig  its  portions  ABC, 
AHC  equal  and  ^similar  to  one  another.  Conceive  a  right 
cylinder  to  be  erected  on  the  base  ABCII,  and  to  pass 
through  the  suri'ace  of  the  hemisphere ;  it  is  required  to 
find  the  attraction  of  that  portion  of  the  cylinder,  that 
is  int.Tcepted  by  the  hemisphere,'  on  a  point  at  A,  in 
the  direction  AF.  Let  a  line  AD,  drawn  from  A  to 
any  point  D  in  the  base,  be  called  r ;  the  angle  DAF,  d; 
31/et  9  (r,  d)  represent  a  perpendicular  to  the  base  at  D, 
and  extended  to  the  surface  of  tlie  hemisphere.  Then,  if 
F  denote  the  force  of  the  cylindrical  portion  in  question^, 
it  IS  easy  to  see  that 


m 
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m  which  the  fluent,  with  respect  to  r,  must  be  taken  from 
r  z=z  0,  to  r  —  such  a  function  of  ^,  as  the  nature  of  the 
curve  ABC,  bounding  the  base  of  the  cylinder,  may  re- 
quire ;  and  then  the  fluent,  with  respect  to  d,  must  be  taken 

from  5  =  0,    to  fl  =  — ;  where  tt  =  3,1415,  &c. 

Now,  if  R  be  the  ra<lius  of  the  hemisphere,  it  is  etsily 
perceived  that 

^ (r, 6)  =  v^ R^ — r^ sin. "3  —  (R—r cos. 6)^]=:  V  ^R/cos.fl— r*U 
whence 

V^Rcos.9  — rj*  COS.S.9 


/Vv^^Rr  COS.  Q~r^\ rcos.9.    __  „ /T^ 


VJkcosTsI       ' 
by  a  first  integration  of  which  we  get 

F^_L/T(2Rcos.9)l^(2RcosJ--^l    ^^^^; 
^^    l  (2Rcos.fl)*         (2Rcos.9}i     J 

©r,    F= -^  Rtt- -tt/-^ X^  cos.  0.9 (/3). 

'  3  3^    (2Rcos.  Q)4  ^^^ 

Here  the  first  term  is  the  attraction  of  the  whole  hemi- 
sphere ;  and  consequently  the  other  term  expresses  the 
action  of  that  part  of  the  hemisphere  which  remains  after 
taking  away  the  portion  cut  out  by  the  cylinder  \  so  that 
the  solution  of  our  chief  problem  will  be  attained  by  mak- 
ing this  an  algebraic  quantity.  But  \  shall  first  show  the 
use  of  the  preceding  formula,  by  seeking  the  attraction  of 
such  a  portion  as  is  intercepted  by  the  cylinder  in  Viviani's 
celebrated  problem,  where  the  base  ABCH  is  a  circle. 
Let  the  radius  of  the  base  be  any  line  p  less  than  I\,  we 
have,  by  the  nature  of  the  curve,  r  =  2^  cos.  S^  so  that 
the  term  to  be  integrated  is 

y        (2R  COS.  9)^  V  ^      r^ 

i^fx  2cos.^a.0^  --|  (R-p)(^0''^5  whence 

F=:  -  Rtt --  —  (R  — p)  (-«-)' 'I';    or,   the  attraction, 

nought  is  the  difference  of  the  actions  of  the  hemisphere  itself, 

and  of  another  hemisphere,  whose  radius  is  (R— p)  (~r"^)  ' 

Let  us  now  go  back  to  equation  (/3),  and  if  we  only  con- 
X4  sijee- 
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sider  that  portion  which  remains  after  penetration  by  the 
cylinder^  it  becomes 

4    rf^Rcos.  9— r)l  .   ,^         ,    ,  .    •        , 

F  =  —  /- r-   COS.  Q.  5  :  and  this  is  to  be  an 

oj     (2Rccs.9)i 

algebraic  quantity. 

1.  Suppose  the  curve  ABFH,  fig.  6.  .Plate  VIII.)  to  be 

of  such  a   nature,  thai  the  radius  vector  Am,  or  r  =  SR 

COS.  d  (1—  stH.'^'^fl) ;  we  get  by  substitution, 

4     r(t^Rco'5.  0.  sln.^"9jt  ...        8        r 

p  _  _  /J — L.  COS.  d.a  =  —  R  /  COS. 2  d. 

37         (2Rcos.0)^  ^     7 

sin.^"  e.  d  =  ^  R /"{  sin.  ^'^  $.  S  -  sin.  ^^-^^d.  5  |  ;  vvhich 

expression  will  always  be  an  algebraic  quantity,  when  n  is 
an  odd  posliive  whole  number.  If  we  choose  to  express 
the  equation  of  this  class  of  curves  by  rectangular  co- 
ordinates, make  An=:x;  m?z=y;  then  Am=r=  >/x"-fpl5 
and  putting  these  values  in  the  equation  r  =  SR  cos.  d 
(1—  sin. ^"5),    we  shall  get 

{x-  4-  2/0""" '  =  2Rjr  I  (.r^  +  iff--  /"]> . 

In  the  simplest  case,  when  w==l,this  becomes  (x*+  ?/*)* 
=  2Rx' ;  a  line  of  the  fourih  order. 
2.    Let  r  =  2R  cos.  fl  ( I  —  cos.  ""  5),  in  which  case 

37       (*2Rcos.Q)i  37 

This,  like  the  former,  will  be  an  algebraic  expression 
•when  n  is  an  odd  positive  whole  number.  The  base  of  thQ 
cyhnderwill  here  have  two  parts  In  the  manner  represented 
by  fig.  7.  (Plate  VII f.)  The  equation  of  these  curves  may 
be  expressed  by  rectangular  coordinates  as  in  the  last  case  ; 
but  having  a  few  words  to  say  on  another  subject,  I  shall 
for  the  present  quit  this, 

X.Y. 
P.  S.— In  my  letter  of  last  month,  respecting  Mr.  Le- 
gendre*s  principle,  I  agreed  with  that  mathematician,  that 
there  can  be  no  equation  between  c  and  A,  B,  C  ;  but  then 
I  must  be  understood  to  rrjean,  between  those  quantities 
alone  ;  "  sans  autre  angle  ni  ligne  quelconque ;"  which  is 
all  he  professes  to  prove,  and  what  every  child  knew  before. 
But,  who  ever  dreamt  that  in  a  case  of  this  kind  it  is  ne- 
cessary there  should  be  an  equation  between  the  variatjle 

quantities 


mi.Muf.  roLiL.n: 
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quantities  alone  P  The  attraction  (  F )  of  the  earth,  on  a 
particle  at  any  distance  (  y )  from  its  centre,  is  entirely  de- 
termined by  y  alone :  but  there  can  be  no  equation  with- 
out the  assistance  of  other  quantities. 

Let  0  and  T  be  any  fixed  or  given  values  of  F  and  y, 

we   have   F  :  4>  :  :  -^  :  -^,    whence  F  =  0  X  r»  x  —r. 

V        T*  y 

Here  then  is  an  equation  ;  but  between  F  and  y  alone^  we 
could  only  have  an  analogy  ^  viz.  F  a  — .  The  case  is  ex- 
actly similar  with  respect  to  the  side  of  a  triangk.  and  the 
three  angles.  Though  there  can  be  no  equation  between 
Cj  A.,  B/C  alone  ;  yet,  if  x,  a,/3,  y  be  fixed  values  of  those 
quantities,  there  is  no  reason  why  we  might  not  have 
c  :  (p  (A,  B,  C)  :  :  X  :  cp  (a.  /3,  y)  ;  whence 

X 

c  =   — — -z — r  X  «;A,BjC);  and  even  if  we  should  arant, 
(pid.py)        ^  '     ^  s=        » 

to  please  the  Edinburgh  Reviewer,  that  A,  B,  C  are  of  the 

nature  of  numbers,   it   will  not  hinder  each  side  of  this 

equation  from  being  of  one  dimension.     But  ^   confess  I 

have  scarcely  patience  to  speak  seriously  on  a  subject  which 

every  one  but  the  Reviewer*  sneers  at :  and  he)  i  fancy,  will 

not  shortly  be  induced  to  discuss  this  topic  a  third  time. 


I 


LVI.  On  the  Differential  Thermometer, 

To  Mr.  Tilloch, 

Sir,  JVIr.  Leslie  has  stated  that  the  curious  instrument 
described  by  Van  Helmont  is  the  same  as  the  air  thermo- 
meter of  Drebbel  or  Sanctorio.  If  this  was  the  case,  as 
Van  Helmont  was  of  the  same  age  as  those  men,  and  as  he 
has  not  quoted  ihem,  but  calls  the  instrument  his  own, 
^'  suum  organum,"  it  might  be  still  a  question,  whether 
he  was  not  an  inventor;  but  whoever  will  cmipare  Dreb- 
bel's  Thermometer  as  copied  in  Shaw*s  Translation  of 
Boerhaave*s  Chemistry,  and  Sanclorio's  as  engraved  in  his 
woiks,  fol.  Venetiis,  pag.  22,  with  Van  Helmont*s,  will 
iind  them  wholly  unlike,  Sanctorio*s  (fig.  1.  PI.  VflL) 
and  that  attributed  to  Drebbel  (fig.  2.)  consisted  of  a  single 
globe  and  an  open  tube,  and  the  end  of  the  tube  was  ir.tro- 
ductd  into  a  vessel  containing  coloured  liquor.  In  the 
figure  attached  to  the  first  edition  of  Van  Helmont,  pub- 
lished after  his  death  in  1648,  of  which  fig.  3.  is  a  copy, 

•  Anticyram  ratio  illi  destinat  omnem. 

there 
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there  is  no  aperture  delineated,  and  it  might  be  conceived 
hermetically  sealed.  Mr.  Leslie  has  introduced  a  cork, 
and  his  figure  certainly  differs  from  those  in  the  two  edi- 
tions of  Van  Helmont  which  are  found  in  the  library  rtf 
the  College  of  Edinburgh,  and  which  are  perfectly  alike. 
Fig.  4,  is  copied  from  the  edition  of  1652. 

Mr.  Leslie  has  not  noticed  a  sentence  immediately  fol- 
lowing that  to  which  he  has  referred,  in  which  the  prin- 
ciple of  the  differential  thermometer  is  described.  I  shall 
supply  his  deficiency :  **  Applicatur  vasi  A  aliquis  calor,  ex- 
eedens  temperiem  ambientis:  tunc  enim  aer  inclusus,  se 
dilatabit,  secundum  plus  aut  minus  caloris,  ac  juxta, 
alque  excedit  veram  aeris  temj^eriem  clagsi  in  vase  D,  con- 
tra quern  propellens  aquam  BC  destruet  sequilibrium  per 
iiimiam  actionem.  Ita  quod  in  D  erit  comprcssus  et  con- 
densatus  aer,  per  restrictionem :  ut  cedat  dilatationi  factae 
in  A." 

It  appears  from  these  facts  that  Sir  H.  Davy  is  fully 
justified  in  saying  that  a  curious  instrument  like  the  dif- 
ferential thermometer  is  describe^l  by  Van  Helmont, 
*'  which  appears  to  have  been  the  first  in  which  the  expan- 
sive power  of  heated  air  was  exhibited  by  its  action  upon 
cold  air." 

I  shall  not  pretend  to  determine  whether  Mr.  Leslie  has 
not  read  this  last  passage,  or  whether  he  has  read  it  and 
has  not  thought  proper  to  quote  it:  nor  shall  I  offer  any 
observations  on  insinuations  so  unwarrantably  and  unjustly 
brought  forward  by  the  Professor :  as  the  ground  for  ihem 
has  been  removed,  they  will  fall  of  course, 
I  am,  sir,  yours,  &c. 

Edinburgh,  Oct.  20,  1812.  A.  B. 


LVIL  Tahilar  Correctio??s  for  the  Rise  and  Fall  of  the 
Mercury  in  the  common  Barometer,  By  E.  Walker, 
Esq, 

To  Mr,  Tilloch, 

Sir,  iNo  meteorological  instrument  is  in  higher  estima- 
tion than  the  Barometer.  But  barometers  of  the  common 
construction,  with  an  upright  tube  and  open  cistern,  are 
not  sufficiently  correct  for  investigating  the  laws  of  meteo- 
rology with  ihe  greatest  precision,  in  consequence  of  the 
quicksilver's  rising  or  falling  in  the  cistern  with  every  va- 
riation in  the  pressure  of  the  atmosphere.  In  the  best 
h^rometers,   however,   this   imperfection  is  corrected    by 

some 
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Some  mechanical  contrivance  ;  but  none  of  these  can  be 
added  to  an  instrument,  without  adding  to  its  price. 

But  this  imperfection  may  be  removed,  without  any  ad- 
ditional apparatus  or  expense;  for  we  need  only  find  how 
high  the  surface  of  the  mercury  in  the  cistern  would  be 
raised  by  any  given  fall  in  the  tube,  to  tind  the  correction 
for  every  other  point  in  the  scale. 

Suppose  it  were  required  t(»  find  the  correction  for  one 
inch  rise  of  the  quicksilver  above  the  zero,  or  that  point 
in  the  scale  where  no  correction  is  necessary :  Let  a  = 
the  diameter  of  the  cistern,  and  h  =  the  inside  diameter 
of  the  tube ;  then,  as  equal  cylinders  have  their  altitudes 

reciprocally  as  their  bases,  we  have  aa  :lb  ::  1  :  — , 

which  is  the  correction  to  be  added  to  the  altitude  of  the 
column  of  quicksilver,  when  it  rises  o?ie  inch  above  the 
zero,  and  subtracted  from  the  altitude  of  the  column,  when 
its  surface  falls  one  inch  below  that  point. 

Example. — Suppose  the  Inside  diameter  of  the  tube  be 

-^  of  an  inch,  and  the  diameter  of  the  cistern  be  two 
inches  =  —- :   Then  -^-^=  '01  =  the  correction  for  one 

inch  rise  or  fall  of  the  mercury  in  the  tube. 

Suppose  the  barometer  needs  no  correction,  when  the 
surface  of  the  quicksilver  stands  at  ^Q5  on  the  scale,  then 
the  corrections  for  the  whole  scale,  according  to  the  pre- 
ceding example,  would  be  as  in  Table  1, 

But  Mr,  De  Luc  observes,  that  the  cistern  barometer 
does  not  give  the  true  pressure  of  the  atmosphere;  the 
quicksilver  in  it  being  a  little  depressed  on  the  same  principle 
as  in  capillary  tubes.  It  is  therefore  thought  necessary, 
where  so  much  nicety  is  required,  to  determine  by  experi- 
inent  how  much  the  quicksilver  is  depressed  in  tubes  of  a 
given  bore,  and  to  allow  accordingly.  By  some  experi- 
ments which  have  been  made  on  this  subject  by  Lord  Charles 
Cavendish,  the  depression  appears  to  be  '067  of  an  inch 
for  a  tube  whose  inside  diameter  is  0*2.* 

Now,  if  '067  be  added  to  each  of  the  corrections  in 
fable  1.  we  shall  have  the  corrections  in  Table  2. 

•  Piiilos.  Trans.  Vol.  Ixvi.  for  the  year  1776, 
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Table  l. 

Tajble  2. 

Alt.  in         Correc- 

Alt.  m         Correc- 

Inches.           tions. 

Inohes.           tions. 

30-5    4-    *01 

30-5    +    -077 

30*      +    -005 

30-      +   -072 

29-5    .  .   -000 

29'5    +    -067 

09.      _    -003 

29*      -f    -062 

28-5    —    'Ol 

28-5    +    -057 

But  if  the  inside  diameter  of  the  tube  be  larger  at  one 
end  than  at  the  other,  the  corrections  cannot  be  found  by 
the  preceding  rule ;  but  by  the  following  method  they  may 
be  obtained,  with  the  same  precision  as  before. 

Fill  about  five  or  six  inches  of  the  sealed  end  of  the 
tube  with  quicksilver;  and  after  having  determined  the 
altitude  of  the  surface  of  the  mercury  in  the  cistern,  pour 
that  which  is  in  the  tube  into  it,  and  measure  how  high 
the  surface  of  the  fluid  has  been  raised.  Then  divide  this 
rise  in  the  cistern  by  the  number  of  inches  of  mercury 
poured  into  it,  from  the  tube,  and  the  quotient  will  be  the 
correction  for  one  inch  rise  of  the  mercury  above  the  zero. 

Suppose  the  number  of  inches  of  quicksilver  in  the  tube 
were  five,  and  this  quantity  raised  the  surface  of  the  fluid 
in  the  cis>tern  5-lOOdths  of  an  inch,  then  the  correction 
would  be  J-lOOdth  of  an  inch,  for  every  inch  rise  of  the 
niercury  above  the  zero ;  from  whence  all  the  other  cor- 
rections may  be  found. 

If  the  numbers  found  by  these  rules  were  engraved  upon 
the  plate  of  the  instrument,  in  some  form  like  Table  2,  or 
written  Upon  a  slip  of  paper  and  pasted  upon  the  frame, 
the  altitude  of  the  quicksilver  in  the  tube  might  then  be 
corrected  by  inspection,  and  perhaps  to  as  great  a  degree 
of  precision  as  by  any  other  method, 
I  am,  sir. 

Your  obedient  servant, 

Lynn,  Nov.  13.  1812.  Ez.  WaLKER. 


INllh  On  Tests  for  Arsenic,      Bij  P.  M,  Roget,  M.D, 

To  Mr,  Tilloch, 

Sir,  It  is  with  reluctance  that  I  again  trouble  you  on  a 
subject  in  which  the  public  is  so  little  interested,  as  the 
tjontroversy  respecting  the  priority  of  Dr.  Marcet  or  Mr. 

Hume*s 
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Hume's  application  of  ammonia  in  the  test  for  the  detectioa 
of  arsjpnic.  But  as  the  latter  gentleman  still  asserts  his  ex- 
clusive claim  to  the  invention^  in  a  way  that  impeaches 
the  accuracy  of  my  referrences,  I  beg  leave,  for  the  sake  of 
those  readers  who  would  not  be  at  the  pains  to  consult  the 
original  documents,  to  correct  a  material  error  of  which 
Mr.  Hume  has  been  guilty  in  quoting  his  ou^ji  letter.  He 
infers  that  he  originally  suggested  the  employment  of  am- 
monia with  the  nitrate  of  silver,  from  his  having  used  the 
expression  "  or  any  other  alkali*.''*  Now  it  will  be  found 
that  in  the  only  instance  in  which  that  expression  occurs  f, 
it  is  used  with  reference  to  a  totally  different  test;  namely, 
the  sulphate  of  copper ^  and  has  therefore  nothing  to  do  with 
the  subject  in  dispute,  which  relates  entirely  to  the  em- 
ployment of  ammonia  with  the  nitrate  of  silver. 

After  this  specimen  of  Mr.  Hume's  mode  of  reasoning, 
I  trust  it  is  unnecessary  for  me  to  pursue  any  further  a  dis- 
cussion in  which  I  see  no  prospect  of  satisfying  his  ex- 
pectations, and  which  must  already  have  exhausted  the 
patience  of  your  readers. 
I  am,  sir, 

Your  most  obedient  servant, 

Bernard- Street, Russell-Square,  P.  M    RoGET. 

Nov.  11,  1S12. 

LIX.  On  the  Vilrations  of  Musical  Strings;  with  a 
Mode  of  ascertaining  the  Sound  producible  by  any  given 
Number  of  Vibrations.    By  Mr,  John  Southern. 

To  Mr.  Tilloch. 

Sir,  JVlusic  being  a  subject  which  has  been  pretty  much 
entertained  in  the  Philosophical  Magazine,  you  will  pro- 
bably give  a  place  in  it  to  this  letter  in  one  of  your  early 
numbers;  which  will  much  oblige  me. 

In  reading  at  various  times  on  this  subject,  I  have  ob- 
served a  considerable  difference  in  the  number  of  vibrations 
assigned  to  the  note  C  in  the  middle  of  the  musical  scale. 
Dr.  Smith  in  his  Harmonics  says,  that  D  on  the  organ  in 
Trinity  College,  Cambridge,  made  262  vibrations  in  a  se- 
cond of  time;  consequently  C  must  have  made  234  or  235; 

*  His  words  are  these  v  *'  The  question  seems  capable  of  being  reduced 
merely  to  this ;  What  is  comprehenacd  under  such  expressions  as  potass, 
lime,  soda,  or  ary  otaei  a.'/r.?.'  f'  Does  not  this  language  include  ammonia, 
larytes,  stiontites,  and  wa^/ic^a  at  least?"  See  the  Medicul  and  Physical 
Journal  tor  October  last,  (vol.  xxviii.)  p    289. 

I  Medical  and  Physical  Journal,  vol.  xxviii.  p.  448, line  34.     ^ 

and 
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and  he  says  it  was  near  the  Roman  pitch.  Dr.  Young  states 
the  number  at  the  eighth  power  of  2,  or  256.  fn  page  436 
oF  the  xxxvith  vol.  of  the  Philosophical  Magazine,  240  is 
given  as  the  number,  as  i(  is  also  in  ihe  number  for  July 
last,  on  the  authority  of  Dr.  Crotch.  I  have  examined  two 
modern  forks  for  this  note,  and  have  found  one  to  make 
254^  and  the  other  252|  vibrations  in  a  second:  so  that 
it  appears  there  is  no  precise  number  of  vibrations  which 
ha<i  yet  been  fixed  upon  as  a  standard  of  musical  pitch.  It 
must  be  confessed  that  the  number  is  purely  arbitrary;  but 
if  that  number  shall  be  preferred  which  is  more  convenient 
than  another  in  this  kind  of  calculations,  and  at  the  same 
time  approaches  nearly  to  that  which  corresponds  with  the 
present  concert  pitch,  252  is  probably  tb«  best,  being  di- 
visible by  all  the  digits  except  5  and  8. 

But  whatever  number  may  be  fixed  upon  as  a  standard 
by  those  interested  in  any  way  in  its  determination,  I  am 
persuaded  that  the  following  mode  of  ascertaining  the 
sound  producible  by  any  given  number  of  vibrations  will 
be  found  very  practicable  and  convenient. 

Take  a  fine  steel  wire,  such  as  is  used  for  the  upper 
strings  of  a  harpsichord,  and  while  it  is  stretched  by  a 
weight  ample  enough  to  straighten  it,  measure  and  cut  off 
a  yard  long  of  it,  and  weigh  it  accurately  in  grains  troy. 
Suspend  this  piece  by  one  end  from  a  peg,  and  to  the  other 
hang  a  weight,  equal  to  as  many  pounds  avoirdupoise  as 
the  yard  long  of  the  wire  weighed  grains.  If  then  the 
wire  be  made  to  vibrate,  and  the  length  of  the  vibrating 
part  be  limited  to  19-373  Inches,  the  number  of  vibrations 
m  one  second  will  be  252.  If  any  other  number  of  vi- 
brations be  wanted  to  be  produced,  divide  4932*34  by  that 
number,  and  the  quotient  will  give  the  number  of  inches 
to  which  the  vibrating  part  of  the  wire  must  be  limited 
to  produce  it  :  thus,  if  256  were  wanted  to  be  produced, 
the  length  would  he  4932.34  —  256=  19-267  inches,  &c.&c. 

A  monochord  constructed  so  as  to  have  its  wire  nearly 
vertical,  arid  kept  in  tension  by  a  weight  proportioned  as 
above,  would  be  very  applicable  to  this  mode  of  ascertain- 
ing sounds. 

I  have  mentioned  a  fine  steel  wire,  as  being,  T  think,  best 
for  the  purpose  ;  but  good  brass  wire  will  do  equally  well, 
and  so  would  caigut  if  it  were  not  for  its  stretching  pro- 
perty, and  the  inequality  of  its  diameter.  In  general  it  will 
be  found  c.onvenienjt  to  use  a  small  ring  of  wire,  and  extend 
it  in  the  well  of  a  staircase,  so  that  while  a  weight  is  ap- 
pendant to  it  five  or  iix  yards  may  be  measured,  and  then 

cut 
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cut  off  and  weighed  ;  and  thereby   the  weight  of  a  yard 
more  accurately  ascertained. 

Dr.  Smith  in  the  2d  edit,  of  his.  Harmonics,  prop.  24. 
coroU.  1.  gives  this  equation  : 

—  X  —--r— =  the  number  of  semi- vibrations  made 
ifxU 


39-126 


355      / 

mV'  

,         355         /  P 
in   a  second;  consequently  -^^ — ]TT\/ —    ^      ak     ~~ 

jthe  number  of  complete  vibrations;  wherein  P  =  the 
weight  by  which  the  vibrating  string  is  kept  in  tension, 
p  =r  the  weight,  and  AB  the  length  (in  inches)  of  the  vi- 
brating part  of  it. 

Let  the  number  of  complete  vibrations  be  called  n ; 
then,  if  P  be  made  equal  to  a  given  length  of  the  string, 
as  m  yards ;  and  if  y  =  the  weight  of  a  yard  long  of  it, 

AB  X  V 
P  will  become  =  my,  and  p  =  — 77^  j  for  AB  :p  : :  36, 

(the  inches  in  a  yard)  :  y,  Substituting  these  values  of  P 
and  p  in  the  equation  above  in  their  places,  it  will  become 

355  /  '66my        39-126      S-1416      /72~Z~TZ 

3*1416       /•    *     • — 

and    K&xn^-^—- — a /36m  x  39- 126. 

Now,  let  m  be  made  =  7000,  that  is  P  =  as  many 
pounds  weight  (avoirdupoise)  as  a  yard  long  of  the  string 
weighs  grains  troy  (7000  gr.  being  equal  to  a  pound) :  then 

.„   .„         3-1416    /"■ ~: 

will    ABx  71  =  — -—4/36x7000x39*126  =  4932*34. 

In  words :  If  tie  string  be  kept  in  tension  by  a  weight 
equal  to  700O  yards  long  of  the  string,  ^then  will  The 
length  of  the  vibrating  part  (in  inches)  multiplied  into  the 
number  of  vibrations  per  second,  be  equal  to  the  constant 
number  4932*34. 

Although  Dr.  Smith  recommen(;ls  (p.  15.  art.  9.)  a  cer- 
tain mode  of  tuning  instruments  having  the  imperfect 
scale,  which  was  then  and  still  continues  in  common  use, 
by  making  the  major  thirds  and  fifths  beat  equally  quick 
with  their  base,  which  may  suffice  for  organs,  in  which, 
the  beats  are  so  distinct,  he  has  not  given  a  table  showing 
the  Illative  lengths  of  the  monochord,  which  would  give 
Vhe  sounds  according  to  that  mode^  as  he.  has  done  at  page 

224^ 
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224,  for  those  of  equal  harmony,  mean  tones,  and  Mr. 
Huygens  ;  I  therefore  subjoin  one,  and  will  here  show  tht; 
steps  of  the  calculation. 

The  Doctor  correctly  states,  p.  219,  that  the  tempera- 
ment of  the  5th,  when  the  beats  are  to  be  equally  quick 
with  those  of  the  3d,  to  the  same  base,  is  5-23ds  of  a 
comma.  Hence,  if  from  the  logarithmic  ratio  of  the  per- 
fect 5th   2:3 0-1760913 

5-23ds  of  the  logarithmic  ratio  of  SOiSH  ^..-gg 
(0-0053950)  be  subtracted / 

There  remains  the  log.  ratio  of  the  tempered ")  . 

5th 3 

This  subtracted  from  the  log.  ratio  of  '^^1  o.qoiqoqo 
perfect  octave 3 

Leaves  the  log.  ratio  of  the  tempered  4th  ...  0*  1261 1 15 
The  difference  between  the  log.  ratios  of  the^J 

tempered   5th   and   4th,    gives   the  log.  vO-0488070 
ratio  of  the  tone J 

Log.  ratio  of  two  tones,  being  the  tempered?  o.^orfiiAo 
3d  major — J 

Which  taken  from  log.  ratio  of  tempered 'j 

4th,  leaves  the  limma  major^,  or  greater  >0*0284975 
half  tone J 

Which  taken  from  the  tone,  leaves  the  lim-1  n^n^n^no'i 
nia  minor,  or  the  less  half  tone J  ^ 

These  two  last  logarithms  successively  subtracted,  accord- 
ing to  the  proper  order,  from  the  logarithms  5-0000000 
and  1-2916574,  and  added  to  2*4014005,  (beginning  at  the 
bottom)  will  give  the  logarithms  found  in  the  3d,  4th,  and 
5th  columns  of  the  Table;  of  which  those  in  columns  6th, 
7th,  and  8th,  are  respectively  the  natural  numbers.  The 
above  logarithms  are  respectively  those  of  the  whole  pro- 
portional string,  of  the  whole  length  of  the  monochord 
string,  and  of  the  number  of  vibrations  in  a  second  of  the 
latter. 

I  am,  sir, 

Your  most  obedient  servant, 

Soho,  in  Birmingham,  JOHN  SOUTHERN. 

Nov.  IG,  18  I  y. 
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LX.  Additional  Experiments  on  the  Muriatic  and  Oxy^ 
muriatic  Acids,  By  William  Henry,  M.D.  FM.S. 
V,  P.  of  the  Lit,  and  Phil.  Society^  and  Physician  to  the 
Infirmary^  at  Manchester*, 

X.  HE  experiments  which  form  the  subject  of  the  following 
pages,  are  intended  as  supplementary  to  a  more  extensive 
series,  which  the  Royal  Society  did  me  the  honour  to  in- 
sert in  their  Transactions  for  the  year  1800  f.  Of  the  ge- 
neral accuracy  of  those  experiments  I  have  since  had  no 
reason  to  doubt ;  and  their  results,  indeed,  are  coincident 
with  those  of  subsequent  writers  of  the  highest  authority 
in  chemistry.     My  attention  has  been  again  drawn  to  the 

*  From  the  Philosophical  Transactions  for  1812,  part  ii. 
f  Page  188.— Phil.  Mag.  vol.  vii.  p.  211.  S32. 

Vq140.  No,  175.  Nov.  1812.  Y  subject 
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Subject  by  the  important  controversy  which  has  lately  been- 
carried  on  between  Mr.  Murray  and  Mr.  John  Davy,  re- 
specting the  nature  of  muriatic  and  oxymuriatic  acids  *  ; 
and  I  have  been  induced,  by  some  hints  which  the  discus- 
sion has  suggested,  not  only  to  repeat  the  principal  experi- 
ments described  in  my  memoir,  but  to  institute  others  with 
the  advantage  of  a  more  perfect  apparatus  than  I  then  pos- 
sessed, and  of  greater  experience  in  the  management  of 
these  delicate  processes. 

This  repetition  of  my  former  labours  has  discovered  to  me 
an  instance  in  which  I  have  failed  in  drawing  the  proper 
conclusion  from  facts.  In  two  comparative  experiments 
on  the  electrization  of  equal  quantities  of  muriatic  acid 
gas,  the  one  of  which  was  dried  by  muriate  of  lime,  and 
the  other  was  in  its  natural  state,  I  found  a  difference  of 
not  more  than  one  per  cent,  in  the  hydrogen  evolved,  re- 
latively to  the  original  bulk  of  the  gasf.  Yet,  notwithstand- 
ing these  results,  I  have  expressed  myself  inclined  to  be- 
lieve that  some  water  is  abstracted  by  that  deliquescent  salt ; 
and  this  belief  was  confirmed  several  years  afterwards,  by 
the  event  of  an  experiment  in  which  nmriatic  acid  gas, 
dried  by  muriate  of  lime,  gave  only  -^-^  its  bulk  of  hydro- 
gen J,  a  proportion  much  below  the  usual  average.  The  ques- 
tion, however,  was  too  interesting  to  be  left  in  any  degree 
of  uncertainty ;  and  1  have,  therefore,  made  several  fresh 
experiments  with  the  view  to  its  decision.  In  the  course  of . 
these  I  have  found,  that  though  differences  in  the  results  are 
produced  by  causes  apparently  trivial,  some  of  which  I  shall 
afterwards  point  out,  yet  that  under  equal  circumstances, 
precisely  the  same  relative  proportion  of  hydrogen  gas  i* 
obtained  from  muriatic  acid  gas,  whether  exposed  or  not  to 
muriate  of  lime  ;  and  that  its  greatest  amount  does  not 
exceed  -J^  or  -^t  '^he  original  volume  of  the  acid  gas. 

In  the  paper  last  quoted  §,  I  have  also  described  an  ex- 
periment, in  which  sensible  heat  v;as  evolved  by  bringing 
muriate  of  lime  into  contact  with  muriatic  acid  gas;  a  fact 
which,  if  established,  would  go  far  to  prove  the  existence 
of  water  in  that  gas.  But  on  repeating  the  experiment 
with  muriate  of  lime  recently  cooled  from  fusion,  and  over 
mercury  carefully  deprived  of  all  moisture  by  boiling,  I  was 
not  able  to  discover  any  increase  of  temperature,  though  a 
very  sensible  air  thermometer  was  inclosed  in  the  vessel 
containing  the  gas.     The   evolution  of  heat  takes  place, 

*  Nicholson's  Journal,  vol.  xiviii.  and  xxi'x. 

t  Phil.  Trans,  p.  191.— Phil.  Mag.  vol.  vii.  p.  213.  J  Phil.  Trans,  for 
1809,  p.  4.33.— Phil.  Mag.  vol.  xxxiv.  p.  371.  §  P.  433,  note.— Phil. 

Mag.  vol.  xxxiv.  p.  371,  note. 

only 
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only  when  the  muriate  of  lime  has  attracted  moisture,  cither, 
from  the  atmosphere  or  the  mercury,  and  is  then  owing  to 
a  condensation  of  a  part  of  the  gas. 

Essentially,  the  changes  produced  by  electrifying  muriatic 
acid  over  mercury  are  those  which  I  have  stated  ;  viz,  a  con- 
traction of  the  volume  of  the  gas,  the  formation  of  muriate 
of  mercury  (calomel),  and  the  evolution  of  hydrogen.  Re- 
cent experiments,  also,  have  confirmed  the  accuracy  of  the 
observation  *,  that  when  a  certain  effect  has  been  produced 
by  electricity,  nothing  is  gained  by  continuing  the  process; 
for  neither  is  more  hydrogen  evolved,  nor  can  the  con- 
traction of  bulk  be  carried  any  further. 

I  have  lately  applied,  to  experiments  on  muriatic  acid,  an 
apparatus  which  I  used  advantageously  for  the  analysis  of 
ammonia  t-  It  consists  of  a  spherical  glass  vessel,  into 
which  are  hermetically  sealed  two  small  tubes  containing 
platina  wires,  the  points  of  which  approach  within  the 
striking  distance.  To  the  globular  part  is  attached  a  neck, 
which  may  be  closed,  as  occasion  requires,  either  by  a  glass 
stopper  or  by  a  metal  cap  and  ^top-cock.  Into  a  vessel  of 
this  kind  I  introduced  4|  cubic  inches  of  muriatic  acid 
gas,  and  passed  through  it  3000  discharges  from  a  Leyden 
jar;  at  the  close  of  the  process,  no  traces  of  moisture  could 
be  perceived  on  the  inner  surface  of  the  vessel,  nor  could  I 
discover,  on  opening  the  stopper,  that  any  change  of  bulk 
had  taken  place.  After  absorbing  the  unchanged  muriatic 
'acid  gas  by  a  small  quantity  of  water,  a  volume  of  gas  re- 
mained, in  which  there  were  present  100  measures  (each 
equal  to  one  grain  of  mercury)  of  oxymuriatic  acid  gas, 
and  J40  measures  of  hvdrogen.  Two  causes  might,  per- 
haps, contribute  to  dimmish,  in  some  degree,  the  propor- 
tion of  the  former.  It  was  difficult  to  exclude  from  the 
apparatus,  on  admitting  the  muriatic  acid  gas  into  it,  two 
or  three  very  minute  globules  of  mercury,  which  became 
tarnished  during  the  experiment,  exactly  as  they  would 
have  been  by  oxynuiriatic  acid  ;  and  a  small  portion  of  the 
latter  gas  was  probably  also  taken  up  by  the  water  employed 
to  absorb  the  muriatic  acid. 

With  the  intention  of  giving  greater  effect  to  the  electri- 
city, I  repeated  the  experiment  in  a  vessel  capable  of  con- 
taining not  more  than  1400  grains  of  quicksilver  (about  '41 
of  a  cubic  inch),  the  neck  of  which,  being  only  -^  of  an 
inch  in  diameter,  was  better  calculated  to  show  any  minute 
change  in  the  volume  of  the  gas.     On  removing  the  stop- 

•  Phil.  Trans.  1800,  p.  192.  —  Phil.  Mag.  vol.  vii.  p.  214.  f  Phil. 

Trans.  1809.— Phil.  Mug.  vol,  xixiv. 
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per,  however,  no  change  of  volume  was  apparent.  The  hy- 
drogen evolved,  instead  of  being  more  than  in  the  former  ex- 
periment, equalled  in  hulk  only  t20  grains  of  mercury.  The 
production  of  oxymuriatic  acid  was  sufficiently  eviaced  by 
Its  effect  in  tarnishing  some  very  small  globules  of  quick- 
silver, which  adhered  to  the  inside  of  the  vessel ;  but  the 
minuteness  of  the  quantity  frustrated  an  attempt  to  mea- 
sure it.  From  subsequent  experiments  on  simdar  quan- 
tities of  gas,  confined  in  the  same  apparatus,  it  appeared 
that  the  electrization  in  this  last  instance  had  been  con- 
tinued much  longer  than  was  necessary  ;  and  that  an  equal 
effect  was  produced  by  -g-  the  number  of  electrical  dis- 
charges. 

In  this  way  of  making  the  experiment,  the  greatest  pro- 
portion of  hydrogen  gas  obtainable  from  muriatic  acid 
amounted  only  to  about  •^-^\h,  while,  by  electrization  over 
quicksilver,  -yig-  or  -^V  ''^'^'^  generally  evolved.  It  was  evident, 
then,  that  the  mercury  had  considerable  irifluence  over  the 
results  ',  and  I  found,  by  experiments  with  tubes  of  dif- 
ferent diameters,  that  the  larger  'he  snrUce  of  the  mercury 
exposed  to  the  ga.^,  the  more  rapid  and  complete  was  the 
change.  Its  action  was  greatly  accelerated,  also,  by  caus- 
ing the  electric  discharge  to  strike  from  the  conducting 
wire,  sealed  into  the  tube,  to  the  mercury,  which  was  pro- 
bably thus  raised  into  vapour  ;  for,  in  some  instances,  the 
whole  of  the  inner  surface  of  the  glass  was  coated  with 
sublimed  calomel. 

The  only  way  in  which  the  mercury  appeared  to  me 
likely  to  be  efficient  in  this  cgse,  was  by  removing  the  oxy- 
muriatic acid  as  fast  as  it  was  formed;  for  1  have  never 
found  any  mixture  of  this  gas  in  the  residts  of  experiments 
on  muriatic  acid,  when  carried  on  over  quicksilver.  Upon 
any  theory  of  the  constitution  of  muriatic  acid,  it  may  be 
expected  that  v^hen,  in  a  mixture  of  that  acid  gas  with  hy- 
drogen and  oxymuriatic  acid  gases,  the  two  latter  come 
to  bear  a  certain  proportion  to  the  former,  they  will  be 
brought  within  the  sphere  of  mutual  agency,  and  will  re- 
produce muriatic  acid.  This  point  appears,  from  my  ex- 
periments, to  be  attained,  when  the  hydrogen  and  oxy- 
muriatic acid,  taken  together,  have  the  proportion  to  the 
muriatic  acid  of  about  1  to  35.  The  amount  of  the  change, 
therefore,  which  is  capable  of  being  effected  on  muriatic 
acid  gas,  electrified  without  the  contact  of  mercury,  is  li- 
mited by  the  reaction  of  the  evolved  hydrogen  and  oxy- 
muriatic acid  gases  on  each  other,  whenever  they  compose 
a  certain  proportion  of  the  mixture.  This  proportion  be- 
ing 
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ing  attained,  we   only,   by  continuing  the  electrization, 
work  in  a  circle. 

It  may  now  be  inquired,  what  is  the  limitation  to  the 
action  of  electricity  on  muriatic  acid  gas  which  is  con- 
fined over  mercury  ?  In  this  case,  it  was  suggested  to  me 
by  Mr.  Dalton,  who  favoured  me  with  His  presence  at  most 
of  ihe  experiments,  that  the  evolved  hydrogen  might  pos- 
sibly in  some  way  prevent  the  effect  from  being  carried 
beyond  a  certain  amount.  Availing  myself  of  this  hint, 
I  mixed  30  measures  of  hydrogen  gas  with  400  of  muriatic 
acid  gas  in  its  ordinary  state,  and  passed  J^OO  discharges 
through  the  mixture.  It  soon  became  evident  that  the  ad- 
dition of  the  hydrogen  had  produced  an  important  dif- 
ference in  the  results  of  the  experiment;  for  the  surface  of 
the  mercury,  over  which  the  gas  rested,  was  untarnished 
after  some  hundred  explosions,  and  was  scarcely  changed 
at  the  close  of  the  process.  When  the  residuary  gas,  the 
volume  of  which  remained  unaltered,  was  analysed,  it  was 
found  to  contain  the  same  quantity  of  muriatic  gas  as  at 
the  outset,  and  neither  more  nor  less  hydrogen.  To  ex- 
plain the  event  of  this  modification  of  the  experiment,  on 
the  old  theory,  we  may  suppose  that  by  the  action  of 
electricity  a  particle  of  water  is  decomposed,  and  that 
the  atom  of  oxygen,  forcibly  repelled  from  that  of  hy- 
drogen with  which  it  was  associated,  finds  another  atom 
of  hydrogen  uninfluenced  by  the  electric  iluid,  and  within 
the  sphere  of  its  attraction.  With  this  it  unites,  and  rtcom- 
poses  water.  On  the  theory  of  Sir  H.  Davy,  the  same  series 
of  decompositions  and  recombinations  may  be  assumed  to 
take  place  between  the  oxymuriatic  acid  and  hydrogen*. 

It  still,  however,  remains  to  be  determined,  what  is  the 
source  of  the  hydrogen  gas,  which,  in  a  limited  proportion, 
is  always  evolved  by  the  electrization  of  muriatic  acid  ? 
Does  it  result  from  the  decomposition  of  water,  existing  as 
an  element  of  the  gas  ;  or  from  the  disunion  of  the  oxy- 
muriatic acid  and  hydrogen,  which,  according  to  Sir  H. 
Davy's  view,  compose  muriatic  acid  ?     The  limitation  to 

*  1  am  aware  that  there  is  an  apparent  inconsistency  in  supposing  changes 
«f  precisely  an  opposite  kiftd  to  be  efl'ected  by  the  same  means.  But  in- 
stances are  not  wantinor,  in  which  the  very  same  elements  are  brought  into 
combination  by  electric  dit-charges  and  are  again  disunited  by  the  same 
agency.  As  examples,  it  may  be  sufficient  at  present  to  state,  that  nitrous 
acid  and  nitrous  gas  are  generated  by  the  action  of  the  electric  spark  oa 
mixtures  of  oxygen  and  nitrogen  gases;  and  that,  by  the  same  power,  they 
are  again  resolved  into  their  elements.  If  this  were  the  proper  place,  it 
might,  I  think,  be  rendered  probable  by  several  arguments,  that  electricity, 
when  thus  applied,  acts  rather  by  m.echanical  collision,  than  by  iuducing  a. 
change  hx  the  electrical  states  of  the  elements  of  bodies. 

ys  its 
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its  amount,  which,  it  formerly  appeared  to  me*,  could 
only  be  accounted  for  by  the  complete  destruction  of  the 
water  contained  in  the  gas,  may  now  be  equally  well  ex- 
plained on  the  principle  which  I  have  just  pointed  out. 
The  fact,  also,  that  no  appreciable  change  of  bulk  is  pro- 
duced by  the  electrization  of  the  muriatic  acid,  when  the 
presence  of  mercury  is  excluded,  is  perhaps  favourable  to 
the  new  theory.  For,  since  equal  measures  of  hydrogen  and 
oxymuriatic  acids  afford  muriatic  acid  without  any  conden- 
sation of  volume,  no  alteration  of  bulk  should  result  from 
the  disunion  of  those  elements ;  and  the  products  should 
be  equal  measures  of  the  same  gases.  The  proportions 
which  I  obtained  (100  to  140)  did  not,  it  must  be  acknow- 
ledged, exactly  correspond  with  the  theory ;  but  the  dif- 
ference was  not  greater  than  might  naturally  be  expected 
from  the  circumstances  of  the  experiment.  That  equal 
measures  of  hydrogen  and  oxymuriatic  acid  are  really 
evolved,  appears  to  me  to  be  proved  by  the  agreement, 
which  I  have  in  several  experiments  remarked,  between  the 
hydrogen  gas  obtained,  and  the  contraction  of  volume  in 
muriatic  acid  electrified  over  mercury.  Now  the  latter 
effect  of  the  process  can  be  explained  on  no  other  principle 
than  the  absorption  of  oxymuriatic  acid  by  the  quicksilver. 
When  muriatic  acid  and  oxygen  gases  are  electrified  to- 
gether over  mercury,  a  gradual  diminution  ensues  in  their 
bulk  t,  and  the  mercury  becomes  tarnished,  precisely  as  by 
the  contact  of  oxymuriatic  acid.  I  have  lately  examined 
the  agency  of  this  process  on  a  considerable  quantity  of 
the  two  gases  confined  in  a  vessel,  into  which  they  were 
admitted  after  exhausting  it  by  the  air-pump.  The  phse- 
nomena,  which  in  this  way  of  making  the  experiment  are 
extremely  decisive  and  interesting,  are  the  production  of 
water  and  of  oxymuriatic  acid.  The  former,  combining 
with  a  portion  of  the  undecomposed  muriatic  acid,  is  de- 
posited in  drops  upon  the  inner  surface  of  the  vessel,  in  the 
state  of  liquid  muriatic  acid.  When  the  stop-cock,  which 
confines  the  gases^  is  opened  under  mercury,  a  quantity  of 
that  metal  rushes  in,  and  has  its  surface  instantly  tarnished. 
Besides  this  test  of  the  production  of  oxymuriatic  acid,  its 
presence  is  rendered  unequivocal  (after  absorbing  the  un- 
decomposed muriatic  acid  by  a  few  drops  of  water),  both 
by  its  smell,  and  by  its  effect  in  discharging  the  colour  of 
litmus  paper  J.  These 

*  Phil.  Trans.  1800,  p.  200.— Phil.  Mag.  vol.  vii.  p.  217.  f  Phil. 

Trans.  1800,  p.  193.— Phil.  Mag.  vol.  vii.  p.  215. 

\  Those  who  wish  to  repeat  this  experiment  need  not  be  deterred  by 
the  apprehension  of  the  labour  attending  it ;  for  3  or  400  discbarges,  from 
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Tliese  results,  it  will  be  found,  may  be  reconciled  with 
cither  theory.  According  to  the  one  which  has  been  com- 
monly received,  the  oxygen  unites  with  the  real  acid  of 
muriatic  gas,  which  becoming  oxymuriatic  acid,  deposits 
water.  On  Sir  H.  Davy's  view,  the  oxygen  unites  with 
the  hydrogen  of  the  muriatic  acid,  and  composes  water, 
while  the  oxymuriatic  acid  is  merely  an  educt.  I  am  not 
aware  of  any  refinement  of  the  process,  by  which  the  value; 
of  these  two  explanations  can  be  compared.  Something, 
however,  would  be  gained  by  a  precise  determination  of  the 
proportions  in  which  the  two  gases  saturate  each  other. 
For  since,  on  Sir  H.  Davy's  theory,  muriatic  acid  contains 
half  its  volume  of  hydrogen  gas,  two  measures  of  which 
are  known  to  be  saturated  by  one  of  oxygen,  it  follows 
that  muriatic  acid  gas  should  be  changed  into  oxymuriatic 
by  one-fourth  of  its  bulk  of  oxygen.  According  to  Gay 
Lussac  and  Thenard  *,  three  measures  of  muriatic  acid 
should  condense  one  of  oxygen  (or  only  one-third  their 
bulk),  and  should  form  two  measures  of  oxymuriatic  acid. 
Hitherto,  I  have  not  been  able  to  satisfy  myself  respecting 
the  true  proportions  of  oxygen  and  muriatic  acid  gases,  that 
are  capable  of  being  united  by  electricity;  for,  though  I 
have  made  several  experiments  with  this  view,  they  have 
not  agreed  in  yielding  similar  results.  The  condensation 
of  a  part  of  the  undecomposed  acid  by  the  water,  which 
is  formed  during  the  process,  will  probably,  indeed,  always 
be  an  impediment  to  our  learning  these  proportions  exactly. 
The  fact  is  chiefly  of  value,  as  it  affords  an  example  of  the 
production  of  oxymuriatic  acid  under  the  simplest  possible 
circumstances;  and  as  it  shows  unequivocally  that,  under 
such  circumstances,  the  visible  appearance  of  moisture  is 
a  part  of  the  phaenomena. 

Manchester,  Jan.  6,  18 12. 


LXT.  Letter  from  Mr.  John  Stanclippe  to  Mr,  James 
Allan,  respecting  Mr,  Allan's  improved  Dividi?ig 
Engine. 

Sir,   i  HR  Editor  of  the  Retrospect  I  find  seems  still  dis- 
sati'ified  with  what  I  said  some  time  back,  in  answer  to  the 

9  Leyden  jar  of  moderate  size,  are  sufficient  to  occasion  a  distinct  precipita- 
tion of  moisture.  When  a  mixture  of  oxygen  and  muriatic  acid  gases  is 
even  suffered  to  stand  ovei:  mercury,  a  giadual  contraction  of  volume  takes 
place  ;  the  muriatic  acid,  if  in  proper  proportion,  entirely  disappears  ;  and 
calomel  is  deposited  upon  the  surface  of  the  glass  vessel;  but,  iu  this  case, 
tl)ei-e  is  no  visible  production  of  moisiture. 
*  Memvirei  d'Jrcueil/n.  2l7.  Y4  observa- 
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observations  and  erroneous  conceptions  which  appeared  in 
No.  30  of  that  work,  relating  to  your  Dividing  Engine. 
This  learned  critic  1  believe  is  determined,  right  or  wrong, 
to  have  the  last  word ;  and  I  am  also  determined,  after  a 
few  remarks,  to  give  him  no  further  interruption.  I  well 
know  that  I  have  no  skill  in  book-making.  What  1  have 
said  on  your  machine  was  my  first  essay,  for  which  I  am 
accused  of  arrogance,  confused  and  obscure  explanation, 
&c.  Now,  as  that  is  the  case,  I  may  as  well  add  a  little 
more  to  it,  by  declaring  that  I  think  my  judgement  in  book- 
making,  so  far  as  machinery  used  in  the  mathematical  line 
is  concerned,  is  at  least  equal  to  that  of  my  accusers, — pro- 
bably, preity  much  upon  a  par. 

In  the  first  place,  no  other  part  of  your  Dividing  Engine. 
was  offered  to  the  Society  of  Arts,  for  their  consideration, 
but  a  model  of  that  on  which  the  teeth  are  cut,  and  that 
was  merely  to  give  some  idea  of  a  new  plan,  for  producing  a 
certain  number  of  equal  teeth  round  a  circle,  with  more  ac- 
curacy than  had  yet  been  done.  The  discussion  therefore 
tested  solely  on  this  one  point,  and  was  ultimately  given  in 
your  favour,  and  for  the  communication,  theSociety  of  Arts 
have  thought  proper  to  honour  you  with  the  gold  medal. 

After  all  this,  the  Editor  of  the  Retrospect  seems  still 
disposed  to  cavil,  and  will  not  admit  of  any  merit  in  youi^ 
invention.  The  reason  I  believe  is  this,  that  he  does  not 
perfectly  understand  it.  He  is,  probably,  ignorant  that  on 
your  plan  there  are  two  rings  in  use,  of  the  same  diameter 
and  thickness,  with  an  equal  number  of  teeth  in  each,  the 
tipper  one  moveable  and  the  other  fixed,  perfectly  concen- 
tric to  each  other,  and  also  to  the  centre  of  the  machine 
from  which  they  move, — and  so  contrived,  that  when  the 
two  rings  are  brought  into  contact  and  fastened  together, 
they  appear  as  one  only.  In  this  state  the  racking  is  to 
commence,  and  it  is  to  be  carried  on  to  about  half  the 
depth,  on  Ramsden's  plan,  (which  I  would  then  abandon). 
Perhaps  there  may  now  exist  an  error  of  toVo^'^  P*^"^^  ^^  ^^ 
inch,  which  is  a  great  deal.  No  matter  if  it  was  ten  times 
more.  Your  plan,  which  now  is  to  take  place  of  cutting  and 
shifting  as  described  in  my  last,  will  soon  reduce  it  to  no- 
thing, and  the  operator  may  cut  away,  and  look  out  at  the 
window  almost  all  the  time,  and  find  that  all  his  work  has 
been  stdl  going  on  right. 

Merely  saying  it  is  so,  because  it  is  so,  will  not,  I  find, 
satisfy  every  body  :  absolute  geometrical  demonstration  is 
the  demand.  The  whole  of  the  operation  in  this  case  is 
purely  mechanical,  and  a  very  fortunate  one  it  is. 

Respecting 
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Respecting  the  equality  oF  the  teeth  of  your  dividing 
xnachiiie,  whatever  error  there  may  be  before  the  shifting 
of  the  moveable  ring,  it  is  clear,  the  same  must  exist  in 
them  both,  being  in  contact  and  cut  together  at  the  same 
time.  After  being  reversed  and  worked  round  with  the  cut- 
ter a  few  times,  which  will  produce  opposite  teeth  all  the 
way  round,  as  stated  in  my  last,  the  next  move  must  be 
one  quarter,  or  90^,  and  this  leads  me  to  the  grand  point^'at 
once.  I  will  now  suppose  that  there  is  some  considerable 
error,  however.  In  this  situation  there  will  be  found  four 
teeth,  and  no  more,  in  perfect  coincidence  and  in  their 
true  place,  on  the  upper  and  lower  ring,  at  the  four  quar- 
ters, and  by  this  move  it  is  clear  that  the  largest  teeth  are 
placed  so  as  to  meet  the  smallest  on  the  opposite  ring.  Con- 
sequently, when  the  cutter  is  turned  round,  its  whole  ten- 
dency will  be  to  equalize  the  teeth,  which  are  now  under 
the  reciprocal  control  of  each  other,  so  that,  by  shifting  and 
racking  a  few  times  more,  this  business  will  be  finished  to 
the  greatest  degree  of  exactness :  the  proof  of  which  is 
simple  and  easy,  it  lies  in  the  machine  itself,  which  is, 
after  the  cutter  is  taken  away,  to  move  the  ring  90°,  and 
then  examine  the  coincidence  in  every  part,  which  from 
the  nature  of  the  process,  I  have  no  doubt,  v^ill  be  found 
perfectly  correct.  Tf  ocular  demonstration  will  satisfy, 
here  it  may  be  had. 

In  all  that  I  have  said  on  this  subject,  my  aim  has  been 
not  elegance  of  style,  but  plainness  and  precision  ;-— and 
I  think,  whoever  cannot  understand  it  so  far  as  to  enable 
him  to  make  such  a  machine,  would  be  unfit  to  undertake 
it  on  other  accounts, 

I  am,  sir, 

Yours  truly, 

Little  Mary-Ie-Bone  Street.  JOHN  StANCLIFFE, 

Nov   19,  1812. 


LXII.  On  the  Motions  of  the  Tevdrils  of  Plants.  By 
Thomas  Andrew  Knight,  Esq.  F.R.S.  In  a  Letter  to 
the  Right  Hon.  Sir  Joseph  Banks,  Bart.  K.B.  P.B,S.* 

My  dear  Sir,  JL  he  motions  of  the  tendrils  of  plants, 
and  the  etiorts  they  apparemly  make  to  approach  and 
attach  themselves  to  contiguous  objects,  have  been  sup- 
pp^sed  by  nianv  naturalists  to  originate  in  some  degrees  of 
gensation   and   perception :  and   though   other  naturalists 

*  From  the  Philosophical  Trjinsactioa*  for  1812,  part  u. 
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have  rejected  this  hypothesis,  few  or  no  experiments  have 
been  made  by  them  to  ascertain  with  what  propriety  the 
various  motions  of  tendrils,  of  different  kinds,  can  be  at- 
tributed to  peculiarity  of  organization,  and  the  operation  of 
external  causes.  1  was  consequently  induced,  during  the 
Jast  summer,  to  employ  a  considerable  portion^  of  time  to 
watch  the  motions  of  the  tendrils  of  different  species  of 
plants;  and  I  have  now  the  pleasure  to  address  to  you  an 
account  of  the  observations  I  was  enabled  to  make. ' 

The  plants  selected  were  the  Virginia  creeper  (the  am- 
pelopsis  quinquefolia  of  Michaux),  the  ivy,  and  the  com- 
mon vine  and  pea. 

A  plant  of  the  ampelopsis,  which  grew  in  a  garden  pot, 
was  removed  to  a  forcing-house  in  the  end  of  May,  and  a 
single  shoot  from  it  was  made  to  grow  perpendicularly  up- 
wards, by  being  supported  in  that  position  by  a  very  slen- 
der bar  of  wood,  to  which  it  was  bound.  The  plant  was 
placed  in  the  middle  of  the  house,  and  was  fully  exposed  to 
the  sun;  and  every  object  around  it  was  removed  far  be- 
yond the  reach  of  its  tendrils.  Thus  circumstanced,  its 
tendrils,  as  soon  as  they  were  nearly  full  grown,  all  pointed 
towards  the  north,  or  back  wall,  which  was  distant  about 
eight  feet :  but  not  meeting  with  any  thing  in  that  direc- 
iion,  to  which  they  could  attach  themselves,  they  declined 
gradually  towards  the  ground,  and  ultimately  attached 
themselves  to  the  stem  beneath,  and  the  slender  bar  of 
wood. 

A  plant  of  the  same  species  was  placed  at  the  east  end 
of    the  house,  near   the  glass,  and  was  in  some  measure 
skreened  from  the  perpendicular   light;  when  its  tendrils 
pointed  towards  the  west,  or  centre  of  the  house,  as  those 
under  the  preceding  circumstances  had  pointed  towards  the 
north   and   back   wall.     This   plant   was  removed    to  the 
west  end  of  the  house,  and  exposed  to  the  evening  sun, 
beng  skreened,  as  in  the  preceding  case,  from  the  perpen- 
dicular light;  and  its  tendrils,  within  a  few  hours,  changed 
their  direction,   and    again  pointed   to  the  centre  of  ihe 
house,  which  was  partially  covered  with  vines.     This  plant 
was  then  removed  to  the  centre  of  the  house,  and  fully  ex- 
posed to   the  perpendicular  light,  and  to  the  sun  >  and  a 
piece  of  dark-coloured  paper  was  placed  upon  one  side  of 
it,  just  within  the  reach  of  its  tendrils  ;  and  to  this  sub- 
stance they  soon   appeared   to  be  strongly  attracted.     The 
paper  was  then  placed  upon  the  opposite  side,  under  similar 
circumstances,  and  there  it  was  soon  followed  by  the  ten- 
drils.    It  was  then  removed,  and  a  piece  of  plate  glass  was 
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substituted;  but  to  this  substance  the  tendrils  did  not  in- 
dicate any  disposition  to  approach.  The  position  of  the 
glass  was  then  changed,  and  care  was  taken  to  adjust  its 
surface  to  the  varying  position  of  the  sun,  so  that  the  light 
reflected  might  continue  to  strike  the  tendrils;  which  then 
receded  from  the  glass,  and  appeared  to  be  strongly  repulsed 
by  it. 

The  tendrils  of  the  ampelopsis  very  closely  resemble 
those  of  the  vine,  in  their  internat  organization,  and  in 
originating  from  the  alburnous  substance  of  the  plant;  and 
in  being,  under  certain  circumstances,  convertible  into  fruit 
stalks.  The  claws  or  claspers  of  the  ivy,  to  experiments 
upon  which  I  shall  now  proceed,  appear  to  be  cortical  pro- 
trusions only;  but  to  be  capable  (I  have  reason  to  believe) 
of  becoming  perfect  roots,  under  favourable  circumstances. 
Experiments  in  every  respect  very  nearly  similar  to  the  pre- 
ceding, were  made  upon  this  plant;  but  I  found  it  neces- 
sary to  place  the  different  substances,  to  which  I  proposed 
that  the  claws  shoukl  attempt  to  attach  themselves,  almost 
in  contact  with  the  stems  of  the  plants.  I  observed  that 
the  claws  of  this  plant  evaded  the  light,  just  as  the  tendrils 
of  the  ampelopsis  had  done;  and  that  they  sprang  only 
from  such  parts  of  the  stems  as  were  fully,  or  partially, 
shaded. 

A  seedling  plant  of  the  peach  tree,  and  one  of  the  am- 
pelopsis and  ivy,  were  placed  nearly  in  the  centre  of  the 
house,  and  under  similar  circumstances;  except  that  sup- 
ports, formed  of  very  slender  bars  of  wood,  about  four 
inches  high,  were  applied  to  the  ampelopsis  and  ivy.  The 
peach  tree  continued  to  grow  nearly  perpendicularly,  with 
a  slight  inclination  towards  the  front  and  south  side  of  the 
house,  whilst  the  stems  of  the  ampelopsis  and  ivy,  as  soon 
as  they  exceeded  the  height  of  their  supports,  inclined  many 
points  from  the  perpendicular  line,  in  the  opposite  direction. 

It  appears  therefore  that  not  only  the  tendrils  and  claws 
of  these  creeping  dependent  plants,  but  ihat  their  stems 
also,  are  made  to  recede  from  light,  and  to  press  against  the 
opake  bodies,  which  nature  intended  to  support  and  protect 
them. 

M.  Decandole,  I  believe,  first  observed  that  the  succulent 
shoots  of  trees  and  herbaceous  plants,  which  do  not  depend 
upon  others  for  support,  are  bent  towards  the  point  from 
which  they  receive  light,  by  the  contraction  of  the  cellular 
substance  of  their  bark,  upon  that  side,  and  I  believe  his 
opinion  to  be  perfectly  well  founded.  The  operation  of 
light  upou  the  tendrils  and  stems  of  the  ampelopsis  and 
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ivy  appears  to  produce  diametrically  opposite  effects,  and 
to  occasion  an  extension  of  the  cellular  bark,  wherever  that 
is  exposed  to  its  influence ;  and  this  circumstance  affords, 
I  think,  a  satisfactory  explanation  why  these  plants  appear 
to  seek  and  approach  contiguous  opake  objects,  just  as  they 
wovild  do,  if  they  were  conscious  of  their  own  feebleness, 
and  of  power  in  the  objects,  to  which  they  approach,  to 
afford  them  support  and  protection. 

The  tendril  of  the  vine,  as  I  have  already  slated,  is  inter- 
nally similar  to  that  of  the  ampelopsis,  though  its  external 
form,  and  mode  of  attaching  itself,  by  twining  round  any 
slender  body,  are  very  different.  Some  young  plants  of 
this  species,  which  had  been  raised  in  pots  in  the  preceding 
year,  and  had  been  headed  down  to  a  single  bud,  were 
placed  in  a  forcing-house,  with  the  plants  1  have  already 
mentioned ;  and  the  shoots  from  these  were  bound  to  slen- 
der bars  of  wood,  and  trained  perpendicularly  upwards. 
Their  tendrils,  like  those  of  the  ampelopsis,  when  first 
emitted,  pointed  upwards ;  but  they  gradually  formed  an 
increasing  angle  with  the  stems,  and  ultimately  pointed 
perpendicularly  downwards;  no  object  having  presented 
itself  to  which  they  could  attach  themselves. 

Other  plants  of  the  vine,  under  similar  circumstances, 
were  trained  horizontally;  when  their  tendrils  gradually 
descended  beneath  their  stems,  with  which  they  ultimately 
stood  very  nearly  £^t  right  angles. 

A  third  set  of  plants  were  trained  almost  perpendicularly 
downwards,  but  with  an  inclination  of  a  few  degrees  to- 
wards the  north  ;  and  the  tendrils  of  these  permanently  re- 
tained very  nearly  their  first  position,  relatively  to  their 
stems ;  whence  it  appears  that  these  organs,  like  the  ten- 
drils of  the  ampelopsis,  and  the  claws  of  the  ivy,  are  to  a 
great  extent  under  the  control  of  light. 

A  few  other  plants  of  the  same  species  were  trained  in 
each  of  the  preceding  methods ;  but  proper  objects  were 
placed,  in  different  situations  near  them,  with  which  their 
tendrils  might  come  into  contact ;  and  f  was  by  these 
means  afforded  an  opportunity  of  observing  with  accuracy 
the  difference  between  the  motions  of  these  and  those  of 
the  ampelopsis,  under  similar  circumstances.  The  latter 
almost  immediately  receded  from  light,  by  whatever  means 
that  was  made  to  operate  upon  them ;  and  they  did  not 
subsequently  show  any  disposition  to  approach  the  points 
from  which  they  once  receded.  The  tendrils  of  the  vine, 
on  the  contrary,  varied  their  positions  in  every  period  of 
the  day,  and  after,  returned  again  during  the  night  to  the 
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situations  they  had  occupied  in  the  preceding  morning  j 
and  thev  did  not  so  immtdiately,  or  so  regularly,  bend  to- 
wards the  shade  of  contiguous  objects.  But  as  the  tendrils 
of  this  plain,  like  those  of  the  ampelopsis,  spring  alternately 
from  eaih  side  of  the  stem,  and  as  one  point  only  in  three 
is  without  a  tendril,  and  as  each  tendril  separates  into  twQ 
divisions,  they  do  not  often  fail  to  come  into  contact  with 
any  object  within  their  reach ;  and  the  effects  of  contact 
upon  the  tendril  are  almost  immediately  visible.  It  is  made 
to  l)end  toward!^  the  body  it  touches,  and,  if  that  body  be 
sU'iider,  to  attach  itself  firmly  bv  twining  round  it,  in  obe- 
dience to  causes  which  I  shall  endeavour  to  point  out. 

The  tendril  of  the  vine,  in  its  internal  organizanon,  is 
appHreinly  similar  to  the  young  succulent  <\\n  it,  and  leaf- 
Stalk,  of  the  same  plant ;  and  it  is  as  abuntlandy  provided 
with  vessels,  or  passages,  for  the  sap;  and  i  h^ve  proved 
that  it  is  alike  capable  of  feeding  a  succulent  shoot,  or  a 
leaf,  when  gratted  upon  it.  It  appears  therefore,  1  con- 
-ccive,  not  irt^probable,  that  a  considerable  quantity  of  the 
niov-ng  fluid  of  the  plant  passes  through  its  tendrils;  and 
that  there  is  a  close  connection  between  its  va&cular  struc- 
ture and  its  motions. 

I  have  proved  in  the  Philosophical  Transactions  of  1806, 
that  centntugal  force,  by  operating  upon  the  elongating 
plumules  of  germinating  seeds,  occasions  an  increased 
growth  and  extension  upon  the  external  sides  of  the  young 
stems,  and  that  gravitation  produces  correspondent  effects; 
probably  by  occasioning  the  presence  of  a  larger  portion  of 
the  fluid  organizable  matter  of  ihe  plant  upon  the  one  side, 
than  upon  the  other.  The  external  pressure  of  any  body 
upon  one  side  of  a  tendril  will  probably  drive  this  fluid 
fron?  one  side  of  the  tendril,  which  vsill  consequently  con- 
tract, to  the  opposite  side,  which  will  expand  ;  and  the 
tendril  will  thence  be  compelled  to  bend  round  a  slender 
bar  of  wood  or  metal,  just  as  the  stems  ot  germinating 
seeds  are  made  to  bend  upwards,  and  to  raise  the  cotvledons 
out  of  the  ground;  and  in  support  of  this  conclusion  I 
shall  observe,  that  the  sides  of  the  tendrils,  where  in  con- 
tact with  the  substance  they  embraced,  were  compressed 
^nd  flattened. 

The  actions  of  the  tendrils  of  the  pea  were  so  perfectly 
similar  to  those  of  the  vine,  when  they  came  into  contact 
with  any  body,  that  1  need  not  trouble  you  with  the  obser- 
vations I  made  upon  that  plant.  An  increased  extension  of 
the  cellular  subatance  ot  the  bark  upon  one  side  of  the  ten- 
flnlsj  and  a  correspoiideni  contraction  upon  the  opposite 
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side,  occasioned  by  the  operation  of  light,  or  the  partial 
pressure  of  a  body  in  contact,  appeared,  in  every  case 
which  has  come  under  my  observation,  the  obvious  cause 
of  the  motions  of  tendrils;  and  therefore,  in  conformity 
with  the  conclusions  I  drew  in  my  last  memoir,  respecting 
the  growth  of  roots,  I  shall  venture  to  infer,  that  they  are 
the  result  of  pure  necessity  only,  uninfluenced  by  any  de- 
grees of  sensation,  or  intellectual  powers. 
I  am,  my  dear  sir. 

With  much  regard,  &c, 

Downton,  April  27,  1812.-  7^hO.  AnDREW  KnIGHT. 


LXIIl.  On  some  ComUnations  of  Platina,  By  Edmund 
Davy,  Esq.^  of  the  Royal  Institution,  Communicated 
ly  the  Author, 

[Continued  from  page  278.] 

W  HiLST  that  part  of  my  paper  in  the  Philosophical  Maga- 
zine for  November  was  printing,  I  obtained  some  new 
combinations  of  platina.  My  leisure  hours  since  this 
period  have  been  devoted  to  the  examination  of  these  sub- 
stances, yet  the  time  has  been  by  no  means  sufficient  to 
enable  me  to  complete  the  investigation.  1  could  wish  to 
have  made  some  experiments  which  were  connected  with 
the  subject,  and  to  have  repeated  others  on  a  larger  scale. 
As,  however,  the  facts  I  have  to  relate,  are  for  the  most 
part  new,  no  apology,  I  trust,  will  be  necessary  for 
bringing  them  forward  in  what  may  be  considered  an 
imperfect  state. 

The  order  in  which  the  details  will  be  made,  connected 
with  the  examination  of  these  compounds,  is  of  little 
importance:  as  an  acquaintance  with  the  sulphate  of 
platina  must  necessarily  precede  the  knowledge  of  the  other 
combinations,  it  would  seem  proper  first  to  describe  this 
substance. 

Of  Sulphate  of  Platina, 

Sulphate  of  platina  appears  to  have  been  first  slightly 
noticed  by  M.  Proust*  in  a  letter  to  M.  Vauquelin  j  but 
it  has  not  1  believe  been  hitherto  examined. 

I  have  obtained  it  by  the  agency  of  strong  nitrous  acid 
on  the  hydrosulphuret  of  platina  previously  washed,  and  in 
a  moist  state.    The  experiment  may  be  easily  made  in  a 
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florence  flask.  —  When  the  hydrosulphuret  of  platina  is 
treated  with  strong  nitrous  acid,  an  immediate  action  takes 
place,  heat  is  excited,  the  acid  is  decomposed,  nitrous  gas 
is  evolved,  and  sulphuric  acid  formed.  The  spontaneous 
action,  however,  is  very  limited,  and  soon  subsides  ;  heat 
muit  now  be  applied,  and  the  materials  boiled  to  dryness. 
When  the  excess  of  nitrous  acid  is  expelled,  a  little  more 
should  be  added,  to  insure  the  entire  conversion  of  the 
hydrosulphuret  into  sulphate.  The  utmost  heat  of  a  large 
Argand's  lamp  may  now  be  applied  for  a  considerable  time. 
When  the  superabundant  acid  is  driven  off,  and  no  more 
fumes  can  be  perceived,  the  sulphate  of  platina  alone  re- 
in ains^  and  exhibits  the  following  properties. 

Physical  and  Chemical  Properties, 

Its  colour  is  very  dark  brown,  approaching  to  black.  It 
is  obtained  in  the  form  of  a  porous  crust  or  cake,  resembling 
a  dry  cinder,  or  the  carbonaceous  matter  resulting  from 
the  decomposition  of  sugar  by  heat.  It  is  very  brittle,  and 
easily  pulverized.  It  has  a  brilliant  resinous  lustre,  some- 
what analogous  to  crystallized  blende,  and  the  powder 
exhibits  a  granular  appearance. — Its  taste  is  rather  acid  and 
metallic,  with  some  degree  of  causticity. — It  slightly  affects 
litmus  paper.  It  is  very  deliquescent,  and,  of  course,  readily 
soluble  in  water.  When  exposed  in  a  dry  state  to  the 
atmosphere  for  a  few  minutes,  it  becomes, quite  moist,  and 
after  a  short  time  assumes  the  fluid  form. — In  this  state 
it  appears  as  a  dark  brown  viscid  sul)stance,  and  a  single 
drop  of  it  colours  about  a  gallon  of  water.  The  dry  sul- 
phate is  soluble  in  alcohol,  and  in  ether.  It  is  soluble  in 
muriatic  acid.  When  it  is  boiled  to  dryness  in  this  acid 
and  heated,  it  is  decornpounded,  the  sulphuric  acid  is  ex- 
pelled, and  the  insoluble  compound  of  platina  and  chlorine 
remains.  It  is  soluble  in  nitric  acid  ;  but  this  acid  may  be 
successively  boiled  to  dryness  on  it,  without  apparently 
altering  its  constitution.  It  is  soluble  in  phosphoric  acid.-— 
When  the  aqueous  solution  of  sulphate  of  platina  is  treated 
with  pure  potash,  soda  or  ammonia,  peculiar  triple  com- 
pounds are  formed. — Muriate  of  alumine,  and  muriate  of 
barytes,  also  produce  peculiar  compounds  with  sulphate  of 
platina.  Of  these  alkaline  and  earthy  substances,  more 
will  be  said  hereafter. 

I  have  not  obtained  the  sulphate  of  platina  in  a  perfectly 
crystallized  state.  I  made  some  slight  attempts  of  this 
kind,  but  have  not  succeeded  in  determining  the  form  of 
^he  crystals. 

The 
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The  aqueous  solution  of  sulphate  of  platina,  as  M.  Proust 
has  stated,  is  not  precipitated  by  muriate  of  ammonia ;  but 
if  the  solution  be  boiled  to  dryness,  the  yellow  compound 
is  formed. 

The  sulphuric  acid  cannot,  it  would  seem,  be  separated 
from  the  aqueous  solution  of  sulphate  of  platina,  by  any  of 
the  common  methods,  even  though  an  excess  of  nitric  acid 
is  present.  Acetate  and  nitrate  of  lead  occasion  in  it  a  dark 
brown  coloured  precipitate,  which  I  have  not  examined, 
but  which  is  probably  a  triple  compound  of  the  oxides  of 
lead  and  platina  with  sulphuric  acid. 

When  the  dry  sulphate  of  platina  is  heated  to  redness  in 
close  vessels  over  mercury,  it  is  entirely  decompounded; 
the  platina  remains  in  its  metallic  state.  The  gaseous 
products  are  oxygene  gas,  with  a  little  sulphureous  acid 
gas,  and  a  fluid  is  obtained  which  evolves  copious  white 
fumes  when  exposed  to  the  atmosphere,  and  is  probably 
concentrated  sulphuric  acid,  impregnated  with  sulphureous 
acid  gas ; — a  fluid  precisely  analogous  to  the  glacial  sul- 
phuric acid  of  some  authors. 

Analysis, 

To  determine  the  composition  of  this  substance,  I  de-» 
•compounded  it  by  the  agency  of  heat,  in  small  retorts  over 
mercury,  and  over  water ;  and  from  a  comparison  of  the 
results  furnished  by  both  methods,  I  shall  venture  to  state 
the  proportions  of  its  constituent  parts. 

I  hoped  to  have  been  able  to  separate  all  the  acid  from 
the  sulphate  of  platina  by  heat,  and  thus  to  have  obtained 
the  pure  oxide  alone ;  but  this  was  quite  impracticable,  as 
both  the  oxygene  and  acid  appeared  to  be  expelled  at  the 
same  temperature.  In  analysing  this  substance,  some  pre- 
cautions were  necessary,  to  avoid  the  powerful  agency  of 
the  atmosphere  on  it. — It  could  not  be  pulverized  and 
transferred  to  any  vessel,  or  weighed,  without  acquiring  an 
increase  of  weight. — ^The  dry  cake  of  sulphate  of  platina 
was  therefore  broken  into  small  pieces  whilst  it  was  quite  hot, 
and  then  exposed  to  the  utmost  heat  of  a  lamp  for  about 
two  hours.  It  was  then  hastily  transferred  into  a  very  small 
ground  stoppered  bottle  previously  dried  and  heated.  The 
bottle  was  now  poised  in  a  very  delicate  balance,  and  some 
of  the  sulphate  put  into  a  small  warm  retort ;  the  weight 
the  bottle  had  lost,  indicated,  of  course,  the  quantity  of  sul- 
phate which  had  entered  the  retort ;  the  iiiinute  portion  of 
aur  could  make  no  ascertainable  difference  ii^  the  results. 

Baromqtqr 
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Barometer  30".  Thermometer  60"  Fah. 

Experiment  1. — 9-3  grains  of  dry  sulpliate  of  platina 
were  heated  to  redness  in  a  small  retort  over  mercury,  and 
furnished  the  following  results. 

j^rains. 

Metallic  platina 6- 100 

Oxygene  gas  2*2  cubical  inches    =  0*748 

Sulphureous  acid  gas  0*25  cub.  in.  O'^T'O")^  . 
Sulphuric  ,acid  about 2*282  /  " 

9*300 

Barometer  SO*.  Thermometer  60". 

Experiment  Q, — 18*5  grains  of  sulphate  of  platina  were 
•decompounded  as  in  the  preceding  experiment,  and  afforded 

grains. 

Metallic  platina 12-15 

Oxygene  gas  4*42  cub.  in.   =      1*50 
Sulphuric  acid  about 4* Si 

18-50 
This  experiment  was  made  over  distilled  water,  with  a 
riew  to  ascertain  the  quantity  of  sulphuric  acid  by  muriate 
of  barytes  ;  but  as  the  gas  was  examined,  and  dust  from  the 
c-harcoal  entered  the  water,  much  confidence  could  not  he 
placed  in  the  results.— 10*5  grains  of  sulphate  of  barytes 
were  obtained,  which  indicates  only  3*57  grains  of  sul- 
phuric acid.  The  sulphureous  acid  gas  absorbed  by  the 
water  would  also  interfere  in  calculations  of  this  kind. 

Barometer  30**.  Thermometer  60o. 

Experiment  3. — 15*45  grains  of  sulphate  of  platina  wqmi 
•decomposed  over  dry  mercury,  as  in  the  first  experiments^ 
and  furnished  the  following  products  :  . 

grains. 

Metallic  platina 10-10 

Oxygene  gas  4-2  cub.  inches  .........  =    1*42 

Sulphureous  acid  gas  0-35  cub.  inch,  and  \ 
sulphuric  acid about     ../    3  93 

,15*45 

As  the  sulphureous  acid  gas  oLtained  in, the  preceding 
experiments  must  be  conceived  to  arise  from  the,  decompo- 
sition of  the  sulphuric  acid,  it  may  be  disregarded  in  the 
calculations. — For  wh^i  the  platina  and  oxygene,  in  a  given 
weight  of  the  sulphate,  are  known,  the  remainder  may 
fairly  be  presumed  to  be  acid,  or  acid  and  water.  Now, 
though  my  experiments  do  not  necessarily   preclude  the 
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presence  of  water  in  tlie  dry  sulphate  of  platina,  yet  the^ 
seem  to  show  that,  if  it  contain  any,  the  quantity  must  be 
extremely  small.  This  idea  may  derive  additional  strength 
from  some  probable  arguments  furnished  by  the  agency  of 
heat  on  it,  and  from  the  results  of  its  decomposition  in 
close  vessels  over  dry  mercury. — Thus,  when  the  sulphate 
in  its  driest  state,  after  being  exposed  for  a  considerable 
time  to  a  heat  just  below  redness,  is  suffered  to  remain  for 
a  moment  in  contact  with  the  cool  atmosphere  ;  on  heating 
it  again,  copious  vapours  are  evolved,  and  these  vapours 
ueem  to  afford  a  good  indication  of  the  presence  of  moisture. 
The  fuming  acid  loses  this  peculiar  property  by  the  smallest 
quantity  of  water,  and  the  gas  obtained  holds  some  of  this 
acid  in  mechanical  suspension.  When  a  btt  of  paper  in  its 
common  stale  of  dryness  is  let  up  into  the  gas,  a  dense 
white  cloud  is  instantly  produced. — It  is  not  difficult  to 
separate  water  from  other  metallic  sulphates,  as  those 
of  copper,  zinc,  iron,  &c.  ;  and  there  seems  to  be  no 
improbability  in  the  idea  that  it  may  be  separated  from  the 
sulphiite  of  platina,  though  the  relations  of  the  other  sul- 
phates to  water,  seem  to  be  very  difl'erent  from  that  of  the 
sulphate  of  platina. 

The  three  preceding  experiments  were  all  made  with 
equal  care,  yet  they  do  not  appear  to  merit  the  same  degree 
of  confidence.  I  shall  venture  to  deduce  the  composition  of 
the  sulphate  from  the  two  first  experiments,  as  they  very 
nearly  agree.  But  independent  of  this  circumstance,  their 
near  coincidence  with  results  derived  from  the  analyses  of 
the  fixed  alkaline  sulphates  of  platina,  and  with  the  rule 
given  by  Professor  Berzelius  relative  to  the  constitution  of 
metallic  sulphates,  are  obvious  reasons  for  the  choice. 

By  calculations,  these  experiments  will  be  found  to  fur- 
nish the  following  results  for  100  grains  of  dry  sulphate 
of  platina. 

platina.     Oxygene.    Sulphuric  acid. 

Experiment  1. — 65*29  +  8*04  +  26-37 

2.-65-67  +  8-12  +  26-21 

Now  taking  the  mean  of  these  experiments,  100  grains 
of  <iry  sulphate  of  platina  will  be  composed  of 

6S-63  platina  1  foxide  of  platina       73-70 

8-Ob  oxygene            |            ,  ^^.^     [      .^ 
26-29  sulphuncacid   )-or  of*^       * 


J   I 


100-00 
10000 

|»Jow  the  sulphate  of  platina  n>ay  be  presumed  to  contain 

the 
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the  metal  in  its  lowest  slate  of  oxidation — as  the  black  oxide 
of  platina.  And  the  composition  of  this  oxide,  as  deduced 
from  these  experiments  is  in  loo  parts 

89*1   platina 

10*9  oxygene 

100-0 
From  experiments  in  the  sequel  on  the  potash  sulphate 
-of  platina,  it  appears  that  the  black  oxide  consists  of 
89*2  platina 
10' 8  oxygene 

100*0 

The  coincidence  between  results  obtained  by  such  dif- 
ferent modes,  could  not  have  been  anticipated,  and  seem 
to  afford  strong  presumptions  of  their  accuracy. 

In  making  the  preceding  calculations,  I  have  estimated 
the  weight  o^  IQO  cubical  inches  of  oxygene  gas  at  34  grains. 

From  a  careful  analy?is  of  some  metallic  sulphates,  &c. 
Professor  Bejzelius  observed,  that  there  seems  to  be  a  cer- 
tain uniform  ratio  between  the  oxygene  in  the  base  and  in 
the  acid,  and  that  the  former  is  precisely  half  as  much  as 
the  latter  ;  and  he  conceives  it  probable  that  this  rule  may 
generally  obtain  in  the  combinations  of  sulphur  with  other 
combustible  bodies.  The  sulphate  of  platina  seems  to 
conform  almost  precisely  to  this  rule.  According  to  the 
experiments  of  this  distinguished  chemist,  100  parts  of 
sulphuric  acid  contain  59'42  of  oxygene.  Now  100  parts 
of  sulphate  of  platina  appear  to  contain  73*7  l:^f  oxide  of 
platina  at  the  minimum  of  oxidation,  and  26*3  of  acid.  But 
the  73*7  of  oxide  contain  8*08  of  oxygene,  and  the  26 
sulphuric  acid  contain  15*62  of  oxygene.^-The  difference 
here^is  extremely  small,  being  only  0*19  percent. 

The  sulphate  of  platina  appears  to  be  an  interesting 
combination,  and  is  distinguished  from  the  other  metallic 
isulphates  by  very  decided  characters.  At  present  it  is  but 
little  known  ;  a  more  intimate  acqi\i!ntance  with  it  will 
probably  lead  to  the  solution  of  a  very  interesting  question; 
namely,  whether  oil  of  vitriol  can  exist  in  the  fluid  form 
without  the  presence  of  water. 

7.   Of  some  Triple  Salts  of  Platina. 

The  triple  compounds  obtained  by  the  agency  of  the 
volatile  or  fixed  alkalies  on  solutions  of  muriate  of  platina^ 
have  been  known  for  a  considerable  time  :  they  are  charac- 
terised by   containing  muriatic  acid,  or  rathe;:  I  conceive 
Z  2  chlorine, 
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chlorine,  and  have  been  distinguished  by  the  terms  potasl^ 
muriate  of  platina,  soda  muriate  of  platina,  &c. 

In  making  the  details  connected  with  the  brief  examina- 
tion of  the  new  triple  compounds  \  have  procured,  I  shall 
adopt  a  similar  method  of  nomenclature.  Thus,  the  triple 
compounds  obtained  by  the  agency  of  the  alkalies  on  sul- 
phate of  platina,  will  be  denominated  potash  sulphate  of 
platina,  soda  sulphate  of  platina,  &c. 

If  these  narnes  are  cumbrous  and  unphilosophical,  they 
cannot  be  said,  like  the  preceding  ones,  to  convey  false 
ideas,  and  they  are  sufficiently  significant  to  answer  the 
purpose  of  description. 

8.  Of  Pot  ash  Sulphate  of  Platina, 
This  compound  is  obtained  by  neutralizing  an  aqueous 
solution  of  sulphate  of  platina  with  a  solution  of  pure 
potash,  and  boiling  the  whole  for  a  few  minutes  ;  by  this 
means  all  the  platina  is  precipitated  in  combination,  as  a 
(lark  brown  substance,  and  the  fluid  remains  colourless. -r- 
Aher  being  well  washed  with  distilled  water,  and  dried  for 
some  hours  at  a  temperature  not  exceeding  212^  Fahrenheit^ 
it  exhibits  the  following  properties. 

Physical  and  Chemical  Properties:* 
Its  colour  is  black  or  very  dark  brown  :  it  is  in  small 
grains,  and  has  somewhat  the 'appearance  of  gunpowder. 
It  has  considerable  lustre  resembling  blende,  or  pulverized 
pit  coal.— -It  has  a  harsh  feel.  It  is  tasteless,  and  insoluble 
in  water.  The  atmosphere  appears  to  produce  no  changes 
on  it.  It  is  not  atfected  by  boiling  nitric  acid.  Nitro- 
muriatic  acid  exerts  very  little  action  on  it,  even  at  a  boiling 
Jieat,  yet  it  is  readily  soluble  in  boiling  muriatic  acid.  The 
presence  of  nitric  acid  seems  entirely  to  suspend  the  agency 
of  muriatic  acid  on  it  j  for,  after  a  part  of  it  is  dissolved  in 
muriatic,  the  addition  of  nitric  acid  prevents  any  farther 
effect.  The  muriatic  solution  when  boiled  to  dryness,  and 
heated,  furnishes  the  insoluble  compound  of  platina  and 
chlorine  and  muriate  of  potash.  The  potash  sulphate  of 
platina  is  insolublv?  in  boilina:  sulphuric,  phosphoric  and 
acetic  acids.  Ammonia  produces  no  effect  on  it.  When 
it  is  boiled  in  a  strong  solution  of  pure  poiash,  no  apparent 
change  is  produced  ;  but  when  the  solution  is  boiled  to  dry- 
ness and  heated,  two  distinct  coujpounds  appear  to  be 
formed:  one  similar  to  the  potash  muriate  of  platina  of  a 
yellow  colour,  the  other  of  an  olive  colour,  analogous  to  the 
substance  obtained  when  that  body  is  heated  to  redness  ii^ 
Tclose  vessels. 


On  some  Comlinatwns  of  Platiria,  35 Jf 

It  is  insoluble  in  alcohol  and  in  ether.  When  it  is  heated 
to  redness  in  close  vessels,  it  is  entirely  decompounded; 
the  products  are  oxygene  gas,  metallic  platina,  and  sulphate 
of  potash  which  remains  intimately  mixed  with  the  me- 
tal. The  platina  exhibits  the  characters  oF  the  metal  in  its 
purest  state,  and  the  presence  of  the  salt  cannot  he  per- 
ceived by  the  eye ;  the  agency  of  water  and  of  muriate  of 
barytcs,  however,  offer  easy  modes  of  detecting  this  sub- 
stance. 

Analysis, 

The  simplest  mode  of  analysing  this  substance  appeared 
to  me  to  be  by  the  agency  of  heat  in  close  vessels.  It  was 
first  exposed,  for  two  days,  to  the  variable  heat  of  a  sand 
bath,  to  render  it  perfectly  dry  ;  it  was  then  cautiously 
heated  in  a  small  retort  over  mercury,  with  a  view  to  ascer- 
tain the  quantity  of  water  it  contained.  The  water,  how- 
ever, could  only  be  partially  expelled  in  this  way,  without 
at  the  same  time  separating  oxygene  from  the  oxide.  I 
shall  detail  the  experiments  made  to  determine  its  compo- 
sition. 

Experiment  1. — 23  grains  of  potash  sulphate  of  platina 
were  cautiously  heated  in  a  small  glass  retort  over  mercury  ; 
a  limpid  fluid  condensed  in  the  neck  of  the  retort,  which 
was  tasteless,  and  did  not  affect  vegetable  colours.  The 
substance  now  weighed  2 1 '6  grains.  Its  lustre  remained 
unimpaired,  and  its  colour  acquired  a  lighter  shade.  The 
loss  of  G  per  cent,  in  this  instance  was  merely  water;  no 
gas  was  expelled. 

Experiment  2. — 10  grains  (of  the  above  21 '6  grains) 
were  decompounded  at  a  red  heat,  in  a  small  resort,  over 
water,  and  furnished  the  following  products : 

grains. 
Metallic  platina  in  grains,  with  sulphate  of  potash  8.35 

Oxygene  gas  2-68  cub.  inches    =  0.9I 

Water ^. 0-54 


10-00 
ExperimeTit  3. — 10   grains   (of  the   above  2 1 '6  grains) 
were  decomposed  as  in  the  preceding  experiment,  and  af- 
forded the  following  results  : 
'       Metallic  platina,  with  sulphate  of  potash  8*55 

Oxygene  gas  266  cub.  inches , . .  =  O-oo   • 

Water 0-55 

10-00 
Z  3  The 
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The  two  preceding  experiments  afford  almost  precise! j^ 
the  same  results^  the  metallic  platina  and  sulphate  of  potash, 
in  both  instances,  weighed  the  same;  and  to  diminish  the 
average  loss,  they  were  mixed  together,  and  boiled  in 
about  a  pint  of  distilled  water :  by  this  means  all  the  sul- 
phate of  potash  was  dissolved,  and  the  platina  alone  re- 
maiaed.  After  the  aqueous  solution  of  sulphate  of  potash 
liad  been  decanted  off,  and  the  grains  of  metal  well  washed 
and  heated  to  redness,  they  weighed  14*8  grains. 

Hence  IQ  grains  of  potash  sulphate  of  platina  afforded 
grains."^  r74'0  platina. 

Metallic  platina..  7'40  [  j    9*0  oxygene. 

Oxvgene    G-QO  y^^  .       ^  11-5    dry    su-lpbate    oi 

Sulphate  of  potash   1-15  |  S''^"^^^  potash. 

Water. 055  J  L  5*5  water. 

And  100  grains  previous  to  the  expulsion  of  part  of  h» 
water  by  heat>  contain    78*32  oxide  of  platina. 

10-84  sulphate  of  potash* 
10-84  water. 

10000 
9.  Of  Soda  Sulphate  of  Platinct, 

This  substamce  is  procured  in  a  similar  manner  as  tho^ 
potash  sulphate  of  platina,  by  treating  sulphate  of  platina 
with  a  solution  of  pure  soda,  and  boiling  the  materials  for 
a  few  minutes.  The  precipitate,  after  being  well  washedh 
^ith  pure  water,  and  dried  for  a  considerable  time  at  a  tem- 
perature not  exceeding  212°  Fahrenheit,  exhibits  properties 
analogous  to  those  o^f  the  potash  sulphate  of  platina. 

Its  colour  is  black  or  very  dark  brown.  It  is  in  small 
hard  lumps.  It  has  a  shining  resinous  lustre,  similar  to 
that  of  the  potash  sulphate  of  platina,  but  rather  less  di- 
stinct. It  is  tasteless,  and  insoluble  in  water.  The  effect* 
of  the  mineral  acids  and  alkalies  on  it  appear  to  be  very 
similar  to  those  produced  on  the  potash  sulphate  of  platina. 
Its  general  characters  so  closely  resemble  those  of  the  potash, 
sulphate  of  platina,  that  I  have  not  observed  a  single  pro- 
pcrty  which  may  be  said  distinctly  to  characterize  the  one 
from  the  other. — Like  that  substance,  it  is  decompounded 
by  the  agency  of  heat,  and  this  mode  I  adopted  to  ascertain 
the  proportions  of  its  constituem  parts. 

Analysts. 

Experiment  1. —  1 8*9  grains  of  soda  sulphate  of  platina, 
/*fter  being  dried  for  some  days  at  a  temperature  varying 

froi* 
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from  100®  to  about  212°  Fahrenheit,  were  cautiously  heat- 
ed in  a  small  glass  retort,  water  only  was  obtained,  and  the 
substance  now  weighed  18*2  grains. 

Experiment  2. — 9  grains  (of  the  above  18*2  grains)  were 
decompounded  at  a  red  heat  in  a  small  retort,  and  furnished 
ihe  following  products  : 

Metallic  platina  with  sulphate  of  soda  7-65 
Oxygene  gas  2*35  cub.  inches  =  ....  0'80 
Water 0*55 

9*00 
Experiment  3.-^9  grains  (of  the  above  18*2  grains)  were 
decomposed  as   in  the  preceding  experiment,  and  afforded 
the  following  results  : 

Metallic  platina,  with  sulphate  of  soda  7*68 

Oxygene  gas  2.40  cub.  inches =   0*81 

Water 0'31 


9-00 

The  metallic  platina  and  sulphate  of  soda,  from  the  two 
preceding  experiments,  amounted  together  to  rather  more 
than  \5'S  grains.  After  being  boiled  in  a  quantity  of  dis- 
tilled water,  well  washed,  and  heated  to  redness,  the  pla- 
tina weighed  14  grains.  Hence,  taking  the  mean  of  these 
two  experiments,  100  grains  of  soda  sulphate  of  platina  ap- 
pear to  consist  of 

Platina 77*77 

Oxygene 8*90 

Sulphate  of  soda 7*33 

Water 600 

100-00 
Or   previous  to  the  expulsion  of  a  part  of  its  Water  hj 
heat,  of                 Oxide  of  platina     84*16 
Sulphate  of  soda       7*1 1 
Water 8'73 


10000 
As  I  suspected  the  sulphate    of  soda  in  the  preceding 
experiments  mu-it  have  been  underrated,  I  made  another 
experiment,  using  a  larger  quantity  of  the  substance. 

lo  grains  of  soda  sulphate  of  platina,  after  being  drying 
for  several  days  on  a  sand  bath,  were  decompounded  at  a 
strong  red  heat  by  means  of  a  charcoal  fire,  and  afforded 
thfe  following  results  : 

Z  4  Oxygene 
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grain*. 

Oxygenegras  3*75  cub.  inches  =  i-27 

Metallic  platina  , 11-10 

Sulphate  of  soda 1*30 

Water 1*33 


15-00 
Hence,  this  experiment  indicates  the  component  parts  of 
soda  sulphate  of  platina — 

Oxide  of  platina...  82*46 
Sulphate  of  soda..  8-66 
Water 8-88 


100-00 

The  difference  in  these  experiments  appears  to  be  owing 
to  the  circumstance,  that  a  little  of  the  salt  was  carried  into 
the  neck  of  the  retorts  during  the  expulsion  of  the  water, 
which  was  not  noticed  in  the  preceding  experiments. 

In  the  potash  sulphate  of  platina,  and  soda  sulphate  of 
plat'nt,  as  in  the  sulphate  of  platina,  the  metal,  it  is  pre- 
sumed, must  he  at  its  niinimom  of  oxidation,  in  the  stale 
of  black  oxide;  and  there  is  a  very  near  coincidence  as  to  the 
composition  of  this  oxide,  furnished  by  the  decomposition 
of  all  these  substances. 

10.  Of  Ammonia  Sulphate  of  Flatlna, 
This  compound,  like  the  preceding,  is  made  by  neutra- 
lizing an  aqueous  solution  of  sulphate  of  platina  by  pure 
ammonia,  and  boiling  the  fluid  for  a  few  minutes.  After 
being  washed  wiih  distilled  water,  and  dried  for  some  hour* 
at  a  temperature  not  exceeding  212°  Fahrenheit,  it  exhibits 
the  following  properties. 

Physical  and  Chemical  Properties. 
Tt  is  of  a  lightish  brown  colour.  It  is  in  fine  powder  or 
gmall  loosely  aggregated  lumps.  It  is  tasteless,  and  insolu- 
ble in  water.  It  undergoes  no  apparent  change  by  exposure 
to  the  atmosphere.  It  dissolves  slowly  in  cold  muriatic 
acid,  and  readily  at  a  gentle  heat,  ft  is  soluble  in  sulphu- 
ric acid  at  a  moderate  heat.  It  is  insoluble  in  nitric  acid 
at  a  boiling  heat.  When  strong  nitric  acid  is  boiled  to 
dryness  on  it,  it  is  decompounded,  and  a  black  substance  re- 
mains, which  I  am  inclined  to  think  is  .composed  of  black 
oxide  of  platina  with  nitrate  and  sulphate  of  ammonia.  When 
it  ib  boiled  in  concentrated  phosphoric  acid,  a  small  quantity 
of  it  is  dissolved.  It  is  insoluble  in  acetic  acid.  It  is  decom- 
pounded when  boiled  with  a  strong  solution  of  pure  potash 

or 
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or  soda,  and  black  oxide  of  platina  remains ;  but  whether 
the  oxide  in  this  instance  is  quite  pure,  1  have  not  had  an 
opportunity  of  determining.  It  is  insoluble  in  pure  ammo- 
nia ;  hut,  when  boiled  to  dryness  with  this  alkali,  fulmina- 
ting platina  appears  to  be  formed,  a  compound  which  I  shall 
presently  notice. 

The  ammonia  sulphate  of  platina  possesses  in  some 
degree  the  peculiar  properties  of  detonating  compounds. 
When  a  little  of  it  is  exposed  to  a  moderate  heat  on  a 
slip  of  platina,  a  hissing  noise  is  produced,  accompanied 
with  slight  explosions,  and  the  substance  is  partially 
dissipated  in  dense  fumes.  Its  solution  in  muriatic  aol 
affords  a  dense  white  precipitate  with  muriate  of  barytes.  £ 
have  made  no  experiments  on  this  compound,  so  as  to  de- 
termine its  composition  with  accuracy.  One  experiment, 
however,  may  afford  an  imperfect  approximation  of  this  kind. 
8  grains  of  ammonia  sulphate  of  platina  were  dissolved  ia 
muriatic  acid  ;  the  solution  was  boiled  to  dryness  in  a 
platina  crucible,  and  decompounded  at  a  red  heat.  It  fur- 
nished 5  grains  of  metallic  platina. 

This  would  seem  to   indicate  in  100  parts. 

Oxideof  platina 70 

Sulphate   of  amm9nia') 
and  water   . ..  .^  .j"  30 

100 

1 1 .  Of  fulminating  Platina, 

This  compound  is  obtained,  by  introducing  dry  finely 
pulverized  sulphate  of  platina  into  pure  ammonia,  and  suf- 
fering them  to  remain  together  for  several  hours.  It  may 
also  be  procured  by  pouring  this  alkali  on  the  dry  sulphate 
exposed  to  the  atmosphere,  but  the  former  method  appears 
to  be  the  best. — After  remaining  in  contact  with  the  ammo- 
nia, it  is  to  be  washed  with  distilled  water,  and  dried  at  a 
temperaturejnot  exceeding  the  boiling  point  of  water.  I 
have  not  been  able  to  examine  this  substance  with  much 
attention.  The  few  experiments  I  have  made  with  it  at 
short  intervals  of  leisure  T  shall  state. 

Its  colour  is  light  brown.  It  is  procured  in  small  loosely 
coherent  lum))ri,  or  in  powdcr.  It  is  tasteless,  and  insolu- 
ble in  water.  It  explodes  at  the  temperature  of  490^ 
Fahrenheit,  which  was  ascertained  by  introducing  a  ther- 
mometer into  mercury  heated,  so  as  to  explode  the  powder. 
When  about  half  a  grain  in  fine  powder  was  gradually 
heated  in  a  platina  crucible,  it  exploded  at  once  with  a 
loud  report,     V^li^n  a  little  of  it  in  small  lumps  was  heated 

in 
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in  a  similar  manner,  several  comparatively  feeble  explosionf 
occurred.  In  these  instances,  as  also  when  it  was  exploded 
on  glass,  the  materials  were  all  dissipated,  there  was  not 
the  slightest  trace  of  the  platina,  which  in  all  probability 
must  be  reduced  in  the  process.  It  does  not  explode  by 
percussion  or  friction,  nor  could  I  fire  it  by  flint  and  steel. 
The  detonating  properties  of  this  compound  are  far  inferior, 
and  differ  materially  from  those  belonging  to  fulminating 
silver,  gold,  and  mercury  ;  yet  they  seem  sufficiently  distinct 
to  entitle  it  to  a  place  in  this  class  of  bodies,  and  serve  to 
Complete  the  analogy  existing  between  the  nuble  metals. 
•  Fulminating  platina  is  soluble  in  sulphuric  acid  at  a 
moderate  heat.  It  dissolves  but  slowly  in  boiling  muriatic 
acid.  It  is  slightly  soluble  in  concentrated  phosphoric  acid, 
and  the  solution  is  of  a  very  deep  colour  like  the  sulphate  : 
on  the  addition  of  water,  a  brown  precipitate  takes  place, 
and  the  fluid  remains  turbid  and  slightly  coloured  ;  but 
after  a  short  time,  all  the  platina  is  precipitated,  and  the  fluid 
remains  colourless. — I  have  not  examined  this  substance, 
but  am  inclined  to  think  it  is  a  phosphate  of  platina. 

Fulminating  platina  is  slightly  soluble  in  boiling  pure 
nitric  acid  :  the  solution  affords  a  precipitate  with  muriate 
of  barytes ;  and  with  all  the  alkalies,  a  yellow  precipitate. 
Whether  this  yellow  substance  be  an  oxide  or  a  triple  com- 
pound of  the  alkalies  oxide  and  acid,  I  have  not  ascertained. 
When  it  is  boiled  to  dryness  with  nitric  acid,  a  black  sub- 
stance remains,  which  is  probably  a  triple  compound.  It  is 
insoluble  in  acetic  acid,  and  when  boiled  to  dryness  with 
this  acid  it  still  retains  its  detonating  properties. 

I  cannot  ^peak  with  certainty  as  to  the  constitution  of 
this  compound  ;  but  from  the  foregoing  statements  I  am 
disposed  to  believe,  it  is  analogous  to  the  ammonia  sulphate 
of  platina,  and  only  differs  from  this  substance,  in  the 
proportions  of  its  constituent  parts. 

12.   Of  Alumine  Sulphate  of  Platina. 

This  compound  is  procured,  by  treating  an  a<jueous  solu» 
tion  of  sulphate  of  platina  with  muriate  of  alumine,  a 
copious  gelatinous  precipitate  of  a  brown  colour  occurs  ; 
after  being  well  washed  with  pure  water,  and  dried  for  a 
considerable  time  at  a  temperature  not  exceeding  212^ 
Fahrenheit,  it  exhibits  the  following  properties. 
Physical  and  Chemical  Properties, 

Its  colour  is  black,  or  extremely  dark  brown.  It  is  in  small 
lumps.  It  has  a  shining  resinous  lustre,  resembling  that  of 
potash  sulphate  of  platina.  It  is  tasteless,  insoluble  in  water, 
and  unaffected  by  the  atmosphere^     When  it  is  heated  on 
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a  th'm  slip  of  platina,  it  scarcely  undergoes  any  perceptible 
change,  except  that  its  particles  assume  a  more  finely 
divided  state  from  the  loss  of  water.  VVhen  it  is  heated  to 
a  strong  red  in  close  vessels,  water  only  is  obtained,  and 
the  substance  merely  acquires  a  lighter  tint  of  colour.  I| 
appears  to  be  insoluble  in  all  the  mineral  acids  at  the  com«» 
mon  temperature  of  the  atmosphere.  It  is  very  slightly 
soluble  in  boiling  sulphuric  and  muriatic  acids,  and  insolu- 
ble in  boiling  nitric  acid.  When  it  is  boiled  to  dryness 
with  strong  muriatic  acid,  it  is  decomposed,  and  a  yellowish 
compound  is  formed,  which  is  partially  soluble  in  water^ 
and  affords  a  copious  precipitate  with  muriate  of  barytes. 

I  have  not  had  an  opportunity  of  making  experiments  ori 
this  substance,  so  as  to  determine  the  proportions  of  it$ 
constituent  parts.  As  might  be  expected,  it  contains  ^ 
Jarge  proportion  of  water ;  for,  when  dried  for  several  day$ 
on  a  sand  bath,  it  afforded  about  27  per  cent,  of  water,  t 
am  inclined  to  think  that  sulphate  of  platina  will  afford  s^ 
good  test  for  the  presence  of  alunjine,  when  dissolved  iii 
muriatic  acid  :  new  experiments,  however,  are  wanting  to 
iietermine  this  point  with  precision. 

13.  Of  Barytes  Sulphate  of  Platina. 
This  substance  is  obtained  by  the  agency  of  muriate  o£ 
barytes  on  a  -solution  of  sulphate  of  platina.  When  a 
solution  of  muriate  of  barytes  is  introduced  into  a  stroi^ 
solution  of  sulphate  of  platina,  a  brown  precipitate  shortly 
occurs  :  after  being  washed  with  pure  water  and  dried,  it  is 
the  substance  in  question.  I  have  not  examined  it  with 
much  attention.  Its  colour  is  light  brown.  It  is  in  powder, 
or  in  small  loosely  coherent  lumps.  When  heated  on  a 
slip  of  platina,  it  assumes  a  dark  brown  colour.  When 
heated  to  redness  in  a  small  retort  over  mercury,  no  gas  \% 
evolved,  water  is  the  only  product,  and  the  substatice  be* 
comes  of  a  blackish  colour.  It  is  insoluble  in  boiling 
muriatic  or  nitric  acid.  It  is  dissolved  by  warm  nitro- 
muriatic  acid.  It  assumes  a  black  colour  when  put  into 
strong  sulphuric  acid,  and  this  acid  by  the  assistance  oJc 
heat  dissolves  it.  It  did  not  appear  to  be  decomposed, 
when  boiled  with  a  strong  solution  of  pure  potash,  or  soda, 
or  carbonate  of  soda.  I  have  not  had  an  opportunity  of 
analysing  this  substance. 

Observations^  c^fc. 

I  have  made  some  experiments  on  the  triple  compounds 

Qf  platina,  known  by  the  nanies  potash  muriate  of  platina, 

$oda  muriate  of  platina,   &c.,  and  it  was  my  intention  to 

have  analysed   these  substances ;  but  a  want  of  leisure  has 

oblige^ 
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obliged  me  to  relinquish  this  design.  I  shall,  however,  stafe 
a  few  facts  Ihave  observed  relative  to  these  compounds. 

The  potash  muriate  of  platina,  when  properly  prepared, 
makes,  1  presume,  a  good  Colour  for  painters.  I  am  not 
aware  that  this  substance  has  been  proposed  as  a  pigment, 
or  that  the  fact  is  generally  known  ;  I  shall  therefore  de- 
scribe the  method  I  have  adopted  to  procure  it,  together 
whh  the  properties  which  seem  to  characterize  and  fit  it  for 
this  purpose. 

The  purified  platina  of  commerce  should  be  dissolved  in 
nitro-muriatic  acid,  composed  of  about  three  parts  of  muria- 
tic and  one  part  of  nitrous  acid,  the  solution  evaporated 
nearly  to  dryness,  redissolved  in  water,  filtered  and  treated 
with  a  strong  solution  of  nitrate  or  muriate  of  potash,  till  no 
further  precipitate  takes  place.  The  precipitate  should  be 
washed  with  a  little  distilled  water,  and  dried  at  a  mode- 
rate heat.  As  the  purified  platina  of  commerce  sometime* 
contains  other  foreign  metals,  it  is  a  necessary  precaution, 
first,  to  treat  a  little  of  the  acid  solution  with  a  few  drops 
of  muriate  of  ammonia.  If  the  precipitate  be  of  a  bright 
yejlow  colour,  the  platina  is  sufficiently  pure  for  the  pur- 
pose;  if,  on  the  contrary,  it  be  of  a  reddish  or  muddy 
yellow,  it  should  all  be  precipitated  by  muriate  of  ammonia, 
the  metal  reduced  at  a  red  heat  in  a  platina  crucible,  again 
redissolved,  and  treated  as  at  first  proposed. 

This  substance  is  of  a  fine  yellow  colour.  It  is  not  ap- 
parently affected  by  the  atmosphere.  It  mixes  with  the 
oils  without  undergoing  any  sensible  change.  It  is  insolu- 
ble in  the  mineral  acids  at  the  common  temperature.  It  is 
not  acted  on  by  a  strong  solution  of  caustic  potash,  soda  or 
ammonia.  When  well  dried,  it  scarcely  contains  more 
than  1  per  cent,  of  water.  When  heated  to  a  dull  red  in 
close  vessels,  it  undergoes  little  permanent  change.  At  a 
strong  red  heat  it  affords  chlorine  gas,  and  an  olive  sub- 
stance which  I  conceive  is  a  peculiar  compound  which  has 
not  been  examined.  The  soda  muriate  of  platina,  when 
dried  and  heated,  furnishes  analogous  results.  The  olive 
compounds  obtained  in  these  instances  consist,  I  presume, 
of  cldorine,- platina,  and  the  alkali. 

From  Bergman's  experiments.  Dr.  Thomson*  states  the 
existence  of  triple  sulphates  and  nitrates  of  platina.  The 
sulphate  of  platina  was  unknown  to  this  celebrated  chemist, 
and  the  nitrate  is  stilF  unknown.  The§e  compounds,  from  the 
experiments  I  have  made,  appear  to  be  merely  the  alkaline 
muriates  of  platina. 

«  ♦  System  of  Chemistry;,  vol.  iliip.  135. 
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Platina  appears  to  be  characterized  no  less  by  its  valuable 
properties  than  by  its  disposition  to  form  peculiar  triple 
compounds  ;  and  there  can  be  little  doubt  but  that  a  more 
extensive  acquaintance  with  the  combinations  of  this  metal 
will  add  considerably  to  the  number  of  such  substances.  It 
would  be  an  interestinginquiry,  whether  the  same  laws  which 
seem  to  govern  the  formation  of  binary  compounds,  extend' 
likewise  to  thoseof  ternary  compounds.  For  an  investigation 
of  this  kind  no  metal  seems  so  well  adapted  as  platina; 
whether  we  consider  the  variety  of  its  compounds,  or  the 
simplicity  of  the  results  furnished  by  their  decomposition. 

Sf)me  of  the  preceding  combinations  seem  to  agree  with 
the  doctrine  of  definite  proportions,  and  to  correspond  very 
nearly  with  experiments  made  by  Professor  Eerzelius  of 
Stockholm.  But  there  is  not  the  same  coincidence  with 
others.  Whilst  I  cannot  but  regret  the  imperfection  of  this 
investigation,  I  indulge  a  hope,  that  should  the  subject  here- 
after be  thought  worthy  of  a  more  rigorous  inquiry,  I  shali 
be  able  by  a  careful  attention  to  render  it  more  complete. 


jLXIV.  Case  of  Femoral  Hernia,  w'Uli  some  PeculioritieSf 
sucessjully  treated  by  an  Operation.  By  Jous  Taunton-, 
Surgeoji  to  the  City  of  London  Truss  Society,  the  City 
and  Finshury  JDispensaries,  and  Lecturer  on  Anatomy  and 
Surgery. 

JVIrs.  M.  aged  30,apatieent  in  the  City  of  London  Truss 
Society,  recommended  by  Mr.  Lincoln,  Hatton  Garden, 
has  had  femoral  hernia  on  the  right  side  tor  about  six  months ; 
but  this  gave  very  little  uneasiness,  as  the  tumour  was  very 
small,  and  could  at  all  times  be  returned  by  slight  pressure. 
July  16,  1812,  it  became  painful  and  irreducible;  the 
pain  was  referred  to  the  umbilicus,  and  was  preceded  by 
}-iiccough,  sickness,  and  vomiting.  On  the  17th  she  had  a 
stool,  but  the  symptoms  continued  ;  the  hiccough,  sickness, 
and  voDditing  were  worse. 

On  the  19ih,  3  A.M.  I  visited  her  for  the  first  tlrrie, 
found  the  tumour  small,  but  tense  and  irreducible.  The  pain, 
on  attempting  to  reduce  it,  was  referred  to  the  umbilicug 
and  region  of  the  stomach.  Two  of  the  following  pills  wer^p 
directed  to  be  taken  every  second  hour : 

JJ:  Hydrargyri  submuriatis  gr.  X. 

Extract!  colocynthidis  3  i. 

Opii  gr.  iii. 

Olei  menthae  piperjtge  gtt.  vii.  Mlsce. 

Fiant  pilulae  vigintl. 

9.  P.  M. 
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9  P.  M.  The  pills  remained  on  the  stomach  ;  the  hic- 
cough and  sickness  were  less.  An  enema  was  directed  to  be 
given. 

20.  5  A.M.  Much  the  same  as  on  the  preceding  even- 
ing. Another  box  of  pills  was  ordered  to  be  taken  as  be- 
fore; the  same  as  the  former,  excepting  [the  omission  of 
the  opium.  The  tobacco  enema  was  directed  to  be  given, 
which  had  the  effect  of  producing  a  stool,  after  which  she 
seemed  a  little  relieved  ;  but  the  hernia  remained  in  the  same 
slate. 

4  P.  M.  Restless,  skin  dry,  tongue  furred,  the  hiccough 
and  sickness  worse. 

9  P.  M.  The  unfavourable  symptoms  had  all  increased 
considerably.  On  proposing  the  operation  it  was  agreed  to 
immediately,  and  performed  soon  after  10  P.  M.  The  peri- 
toneal sac  was  very  thin,  and  contained  only  a  few  drops 
of  serum  ;  the  contents  of  the  sac  was  an  adipose  tumour  *, 
baving  exactly  the  appearance  of  condensed  omentum.  This 
tumour  grew  from  the  coat  of  the  intestine,  by  a  small  neck. 
No  part  of  the  canal  of  the  intestine  was  included  in  the 
stricture. 

The  stricture  was  dilated  in  the  usual  way  inwards  and- 
ctownwards  towards  the  symphysis  pubis.  Immediately  on 
the  part  being  returned  she  experienced  relief,  and  said  she 
felt  much  more  comfortable.  The  wound  was  dressed  with 
lint  and  adhesive  plaster,  secured  by  a  bandage;  but  no  medi- 
cine was  given. 

21.  5  A.  M.  Has  had  some  sleep;  the  sickness,  hic- 
cough, and  pain  have  subsided.  There  remains  only  a 
sense  of  soreness  in  the  abdominal  viscera  j  the  skin  is  a 
little  dry. 

JJ  Syrup,  papav.  J  i. 
Liquor  ammon.  acet. 
Mist,  camph.  aa  ^  iii.  M. 
3  P.  M,  Has  not  had  any  evacuation  by  the  bowels :  gave 
three  of  the  pills  which  were  ordered  yesterday,  with  three 
table  spoonfuls  of  the  following  mixture  : 
J^  Magn.  sulph.  J  ii. 
Inf.  sennae  J  v. 
Tinct.  gentian,  comp.    Ji.  fs     M. 

22.  Has  had  two  stools ;  rested  well  during  the  night, 
and  appears  quite  well. 

•  This  is  the  second  case  of  this  kind  I  have  seen:  the  first  occurred  in 
May  last,  in  a  patient  of  the  Finsbury  Dispensary,  aged  70,  who  did  not  ap- 
ply to  the  charity  till  a  very  late  period  of  the  discatie,  and  died  in  '20  hours 
after  the  operation.   The  diseased  parts  jtrc  preserved  in  my  anatomical  mu- 

25.  Haft 
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25.  Has  been  iiitting  up,  and  walking  about  the  room,  for 
the  last  three  days,  without  any  inconvenience.  The  wound 
has  not  healed  by  the  first  intention,  but  the  granulation* 
look  heahhv. 

Aug.  1.  The  wound  has  been  dressed  every  second  day, 
and  is  nearly  healed  ;  her  health  is  quite  good,  and  she  does' 
not  feel  any  inconvenience. 

Sept.  20.  She  has  taken  her  accustomed  exercise,  and 
nursed  a  child  without  pain  or  inconvenience.  Nor  is  there 
the  least  appearance  of  any  protrusion  of  the  hernia.  The 
bandage  has  been  continued  to  make  pressure  on  the  part, 
as  some  objections  we  started  to  w*earing  a  truss. 

John  Taunton. 


LXV.     An  easy  Me/ hod  of  forming  all  Kinds  of  Ovals, 
commonly  known  by  the  Name  of  Gardener's  Ovals*, 

JL  HE  oval,  as  is  well  known,  is  an  elliptical  figure  formed 
by  a  curved  line,  which  re-eniers  into  itself,  and  which  is 
composed  of  several  portions  of  a  circle  which  have  various 
centres. 

The  execution  and  demonstration  of  this  figure  pre-sup- 
pose  a  degree  of  knowledge  which  every  body  does  not 
possess ;  but  a  method  has  long  been  known  of  forming 
It  with  exactitude  in  a  practical  manner  ;  and  an  acquaint- 
ance with  it  will  be  sufficient  for  artists,  gardeners,  and 
other  persons  who  wish  to  trace  this  figure :  the  following 
is  a  description  of  the  method  in  question  : 

Every  oval  has  two  diameters:  one  long  like  the  line 
AB  (Plate  IX.),  which  is  called  the  great  diameter,  and  th^ 
other  short,  which  is  called  the  small  diameter,  like  the 
line  F  H,  which  forms  with  A  B  four  right  angles,  since 
it  is  perpendicular  to  it.  These  two  lines  are  reciprocally 
intersected  at  their  middle  point,  whatever  length  we  may 
suppose  these  two  diameters  to  have. 

It  is  requisite  to  trace  a  curved  line,  which  passes  at  th^ 
/lifferent  points  AFBtJ,  where  the  great  and  small  diame- 
ter terminate. 

With  this  view,  from  the  middle  of  the  great  diameter  to 
the  point  L  trace  the  small  arcs  to  the  points  G  and  D, 
which  ought  to  be  equally  distant  from  the  point  L,  and 
consequently  from  the  points  A  and  B. 

Plant  at  the  point  of  intersection  of  these  two  arcs,  Q  and 

•  Bii.Phys.  Econ.2(iSemestre  1811,  p.  266. 

D, 


363  On  the  improved  Dividing  Engine, 

D,  two  stakes  a  b,  well  fixed  in  the  ground,  in  order  that 
tbey  may  not  shake.  Afterwards  take  with  a  string  the 
distance  from  the  point  D  to  the  point  A,  or  from  the  point 
C  to  B  ;  double  this  string  and  knot  it  firmly,  so  that,  by 
placing  between  the  two  ends  at  the  exiremity  a  tracin'T 
Slick,  it  points  precisely  at  the  point  A,  and  the  stakes  (5 
and  D  are  embraced  by  this  string. 

Then  guide  the  tracing  stick,  with  the  strina;  weH 
stretched  but  moving  freely,  from  the  point  A  to  the  point 
O,  and  successively  to  E,  F,  G,  B,  H,  and  finaliv  to  A. 
.  The  triangles  DC O,  DCE,  DCF,  DCG,'  represent 
the  various  movements  of  the  string  turning  upon  the  two 
centres  of  the  oval  to  the  points  D  and  C. 

We  may  always  strike  an  oval,  whatever  may  be  the 
length  of  the  great  and  small  diameter,  by  taking  the  dif- 
ference which  is  between  them,  and  by  sharing  out  this  dif- 
ference so  as  that  the  half  of  the  length  which  exceeds  the 
great  diameter  may  be  subtracted  from  each  extremity  of 
the  line  A  B,  or  from  the  greatest  diameter. 

Let  us  supptise,  for  instance,  that  the  line  AB  of  the 
great  diameter  is  20  metres  long,  and  that  the  line  FH  of 
the  small  diameter  is  twelve  metres  long,  it  is  evident  that 
the  great  diameter  will  exceed  the  small  by  eight  metres, 
the  half  of  which  is  four  metres.  We  must  therefore  place 
a  stake  four  metres  from  the  point  A,  i.e.  towards  C,  and 
another  at  a  similar  distance  towards  D. 

It  is  right  to  observe,  that  the  oval  will  be  so  much  the 
longer,  the  nearer  the  stakes  approach  the  points  B  and  A ; 
in  the  contrary  case,  the  oval  will  more  nearly  approach  the 
form  of  the  circle. 


LXVI.  Communication  from  Mr.  J.  Alla's  respecting  his 
improved  Dividing  Dngine,  for  which,  he  received  the 
Gold  Medal  of  the  Society  of  Arts,  ^c. 

To  Mr.  TiLlocL 

Sir,  JLn  compliance  with  a  wish  expressed  by  many,  I  have 
long  had  an  inclination  to  communicate,  through  the  me- 
dium of  your  journal,  an  account  of  the  causes  and  circum- 
stances that  led  me  to  contrive  a  self-correcting  mathema- 
tical dividing  engine;  but  the  difBculties  which  individuals 
unused  to  literary  composition  experience  in  attempts  to 
convey  mechanical  ideas,  and  a  diffidence  in  my  own  powers, 
operated  so  powerfully  on  my  mind,  that  I  doubt  whether 
I  should  yet  have  ventured,  did  I  not  feel  myself  called  upon 
)j.y  a  secoinl  illiberal  attack  from  an  anonymous  writer  in 
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an  obscure  publication  ; — a  writer  who,  I  presume  to  pre- 
dictj  will  not  venture  to  claim  in  his  own  name  the  merit 
that  may  be  ckie  to  his  luminous  retrospections. 

About  ten  years  back  I  made  a  dividing  engine,  nearly 
29  inches  in  diameter,  now  in  the  possession  of  Mr.  Cook  of 
Shadwelk,  in  n)aking  of  which  I  met  with  difficulties  of 
which  none  can  form  an  idea  but  those  who  have  attempted 
to  make  dividing  engines; — difficulties  which  are  now  al- 
most entirely  removed  by  the  new  merhod  that  I  have  con- 
trived. In  the  first  place,  in  making  the  former  engine  I 
turned  a  rabbet  on  the  edge  to  receive  a  ring  of  plate  brass, 
in  which  the  teeth  were  cut ;  but  after  I  had  racked  it,  that 
is  cut  the  teeth,  I  was  not  satisfied.  I  took  it  off  and  put 
on  a  second,  which  experienced  the  same  fate.  I  then  put 
on  a  third,  and  cut  it  by  divisions  with  a  single  cutter,  ia 
the  same  way  that  a  clock-wheel,  is  cut,  and  then  applied 
the  screw-cutter  to  regulate  the  teeth.  I  found  that  by 
this ,  method  I  got  nearer  to  truth  than  I  did  in  the  two 
former  rings.  In  fact,  I  found  that  I  got  it  as  true  as  other 
engines  are  in  gentral.  But  though  1  did  a  good  deal  of 
dividing  for  the  trade,  and  even  gave  general  satisfaction  to 
my  customers,  still  I  conceived  that  some  method  or  con- 
trivance might  be  discovered  by  which  the  truth  of  the  teeth 
would  be  self-evident.  I  thought  that  if  I  could  fix  a  second 
screw-cutter  directly  opposite,  and  communicate  exact  mo- 
tion to  both  at  the  same  time,  this  would  in  a  great  measure 
answer  the  purpose  ;  (on  this  method  I  had  many  conver- 
sations with  Mr.  Jarvis,  die-sinker.  New-street  Hill,  Shoe- 
jane;)  but  after  long  consideration,  and  for  many  reasons 
that  would  be  too  tedious  to  mention  here,  I  was  obliged  to 
give  up  the  idea  as  impracticable  in  my  opinion.  However, 
1  did  not  despair;  I  still  entertained  hopes  of  devising  some 
method  wherel)y  the  teeth  of  a  dividing  engine  could  be  cut 
to  a  greater  degree  of  certainty  than  hitherto  had  been  done; 
and  also  upon  a  self-evident  principle,  that  would  exclude 
every  degree  of  doubt  respecting  its  accuracy. 

At  length  a  new  idea  presented  itself  to  my  mind,  which 
was,  to  make  a  second  wheel  act  ori  the  same  centre  or  axis, 
to  afibrd  me  an  opportunity  to  shift  the  one  half  of  the  rack 
or  teeth  to  different  parts  of  the  circle,  when  under  the 
operation  of  cutting  the  teeth.  The  screw-cutter  being  fixed 
so  as  to  cut  half  of  the  teeth  in  the  one  ring,  and  half  in  the 
other,  I  directly  saw  that  this  method  would  afford  me  an 
opportunity  of  examining  the  error  of  the  teeth,  and  also 
^lye  the  cutter  an  opportunity  to  correct  errors.  The  more 
I  thought  of  this  method  the  better  1  liked  it }  but  I  saw, 
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also,  that  it  was  a  method  ihat  would  be  attended  with  coit* 
siderable  expense,  and  which  I  could  but  ill  afford  at  the 
time,  having  spent  so  much  of  my  time  and  earnings  in 
gaining  expCFience  by  milking  the  former  engine.  The  next 
idea  was  the  ring;  which  I  saw  would  be  attended  with 
considerably  less  expense,  and  would  answer  the  same  pur- 
pose if  well  executed  :  for  here  only  one  particular  point 
required  to  be  carefully  attended  to,  viz.  to  make  the  rabbet 
true  which  was  to  receive  the  ring  ;  for  it  was  evident,  that 
if  that  were  turned  sufficiently  true,  the  ring  would  be  sure 
to  shift  correctly. 

I  was  9o  well  aware  of  the  necessity  of  strictly  attending 
to  this  point,  that  I  did  not  content  myself  with  having  the 
rabbet  turned  on  its  own  axis  in  the  lathe  ;  but  after  1  had 
it  fitted  on  its  own  stand,  where  it  now  acts,  I  fixed  a  tool 
with  an  adjustment  to  touch  the  rabbet  where  the  ring  is 
fitted  on ;  ai^d  by  moving  the  wheel  horizontally  round  ta 
the  said  tool,  I  found  that  1  got  it  extremely  true.  This 
being  done,  T  fitted  on  the  ring,  and  then  found  that  it  would 
move  very  correctly  to  opposite  lines  or  divisions.  Which 
circumstance  gave  me  full  confidence  that  I  had  obtained 
my  object.  x 

In  the  description  which  I  gave  to  the  Society  of  ^rts, 
I  made  mention  of  steady  pins,  which  I  find  does  not  please 
some  of  the  critics.  1  understand  that  they  imagine  that  the 
steady  pins  are  made  fast  in  the  rings,  but  which  is  not  the 
case.  The  holes  that  I  broached  with  the  stop- broach  were 
through  both  substances,  and  which  }  got  t*ue  by  shifting 
the  ring  to  halves  and  quarters  as  I  broached.  I  then  fitted 
in  steel  pins,  which  would  push  out  and  in  every  time  that 
I  shifted  the  ring.  I,  however,  placed  more  dependence  on 
the  opposite  lines  than  on  the  stea:dy  pins;  but  thfse  were 
useful  in  assisting  me  to  shift  the  ring  correctly  to  the  op- 
posite lines  or  divisions. 

That  the  anonymous  author  above  alluded  to  does  not 
understand  the  subject  that  he  writes  on,  is  evident  from 
one  circumstance,  namely,  his  comparing  my  improvement 
on  the  dividing  eiigine  of  Hamsden  with  Mr.  TroughtonV 
method  of  dividing  large  circles  by  hand  ; — two  things  which 
are  as  different  from  each  other  as  hght  is  from  davkness^. 
He  mcikes  his  conclusion  (after  finding  all  the  faults  wiib 
my  method  that  he  can)  by  saying,  that  under  all  the  cir- 
cunistHUces  of  the  case,  we  nmst  give  the  preference  to  Mr. 
Trougliton's  method  of  dividing  ;  although  Mr.  Troughton 
himself,  in  his  description,  says  that  ii  has  nothing  to  do 
with  Mr.  l^anjsden's  engine.     By  hazarding  such  remarks 
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the  obscure  anonymous  gentleman  does  me  more  good  than 
he  is  aware  of. 

The  making  of  dividing  engines  has  hitherto  been  con- 
sidered so  very  difficult  an  underlakmg,  thai  but  few  have 
ventured  on  the  labour;  and  those  that  have  were  men  of 
the  first  abilities  as  workmen  :  therefore,  if  \  have  made  an 
engine  equally  correct  with  the  best  that  has  been  made, 
I  conceive  that  I  deserve  well  of  my  country,  because  I  have 
found  out  a  melliod  by  which  any  ordinary  workman  can 
make  a  dividing  engine  equally, correct,  if  not  more  so  thaii« 
any  engine  that  hitherto  has  been  made,  and  that  with 
ease. 

I  cannot  be  surprised,  much  Ifss  should  I  be  angry,  that 
a  person  whose  profession  is  writing,  should  not  understand 
the  value  of  my  invention  ;  for  1  can  find  nien  in  the  same 
trade  with  myself  who  are  equally  ignorant,  but  among 
them  none  of  those  who  have  ever  attempted  to  make  a  di- 
viding engine.  Those  who  have  made  the  attempt  all  ac- 
knowledge its  value  in  the  strongest  terms.  Among  the 
latter  1  may  mention  a  most  competent  judge,  Mr.  Stan- 
clifTe,  who  was  foreman  to  the  late  Mr.  Kamsden  at  the 
time  that  the  engine  which  obtained  the  reward  from  the 
Board  of  Longitude  was  made;  who  of  course  had  the 
greatest  share  in  the  making  of  it,  and  who  has  since  made 
one  for  himself.  This  gentkman  was  with  me  on  Saturday 
last ;  and  after  examining  the  engine  for  some  length  of  time, 
(it  is  a  second  time  he  has  now  seen  it),  he  said  that  it  is 
impossible  to  say  any  thing  against  it;  that  it  is  a  prin- 
ciple that  carries  with  it  self-evidence  ;  that  it  is  a  method 
that  never  has  been  equalled  before,  nor  will  it  ever  be  ex- 
celled, in  his  opinion  ;  and  that  it  is  one  of  those  happy 
ideas  that  sometimes  takes  place  in  the  course  of  a  man's 
lifiEtime. 

Mr.  Berge,  who  is  now  in  possession  of  the  engine  that 
the  Board  of  Longitude  rewarded,  and  who  lived  (as  I  un- 
derstand) with  the  late  Mr.  Ramsden  from  his  youth,  ha* 
also  exaniined  my  engine  a  second  time,  and  declared  it  to 
be,  in  his  opinion,  the  greatest  step  towards  perfection  that 
has  been  communicated  to  the  public  within  his  knowledge. 
Mr.  Troughton,  I  understand,  also  considers  the  principle 
to  be  excellent. 

In  fact,  every  one  who  knows  the  difficulty  of  cutting  the 

teeth  of  a  dividing  engine  correctly,  allows  it  all  the  merit 

that  I  wish ;  and  all  agiee  that   an  engine  racked  or  cut 

in  the  manner  that  1  have  done  it,  that  is  by  shifting  the 
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one  half  of  the  teeth  to  diflferent  situations,  while  under  the 
operation  of  the  cutter,  and  finally  producing  full  sound  and 
complete  teeth  all  round,  is  a  self-evident  proof  of  its  supe- 
rior accuracy.  This  I  have  done,  after  shifting  it  to  oppo- 
site quarters  and  eighths,  perhaps  not  less  than  30  times, 
while  under  the  cutter,  and  finally  the  teeth  are  complete. 

The  last  time  that  I  shifted  it  was  the  10th  of  last  June, 
which  was  one-eighth.  I  then  cut  a  line  on  the  one  side, 
half  on  the  solid  wheel  and  another  on  the  ring,  with  the 
dividing  point,  which  is  fixed  to  have  no  other  motion  but 
to  and  from  the  centre  of  the  wheel.  I  then  turned  the  screw 
720  times,  which  is  one  half  of  the  number  of  teeth  in  thti 
wheel.  1  then  cut  a  similar  line  with  the  same  fixed  point, 
and  then  withdrew  the  24  bending  scre«vs,  and  shifted  the 
ring  half  round.  Of  course  the  lines  now  stand  in  an  op- 
posite situation  to  what  they  were  when  cut,  yet  they  are 
good  coincidents. 

The  anonymous  critic,  above  alluded  to,  may,  when- 
ever he  pleases,  satisfy  himself  as  to  the  accuracy  of  the 
coincidence  of  the  lines,  by  a  personal  inspection  of  the 
engine — which  will,  I  think,  put  an  end  to  all  his  suppo- 
sititious cases  respecting  the  shifting  of  the  ring  having  a 
tendency  to  diminish  the  teeth.  He  calls  me  an  obscure 
individual :  the  charge  is  certainly  true ;  and  had  he  added, 
that  my  obscurity  is  the  cause  that  my  invention  has  not 
been  more  noticed,  it  would  have  been  equally  true.  But 
of  this  I  am  confident,  that  however  obscure  I  may  re- 
main, my  invention  will  continue  to  live  as  long  as  mathe- 
matical dividing  engines  continue  to  be  used ;  and  little  as 
he  yet  knows  of  the  value  of  my  discovery,  I  have  no  hesi- 
tation in  asserting  my  opinion,  that  there  never  was  (nor 
ever  will  be)  a  dividing-  engine  cut  on  the  single  edge,  in 
the  old  way,  but  would,  could  the  teeth  be  reversed  as  in 
my  invention,  exhibit  considerable  errors. — Let  any  person 
but  make  the  experiment,  and  he  will  be  compelled  to  ac- 
knowledge the  truth  of  my  statement. 

Those  who  have  seen  circles  divided  by  my  engine,  and 
who  are  competent  judges,  all  approve  of  their  accuracy. 
The  author  of  the  observations  which  have  appeared  in  Dr. 
Rees's  Cyclopedia  states,  that  he  has  seen  one  of  my  im- 
proved reflecting  circles  well  divided.  I  have  received 
testimonies  to  the  same  effect  from  a  Captain  M'Lennan, 
from  South  America,  and  from  Lieutenant  Phipps,  of  His 
Majesty's  ship  Bcllerophon  ;  and  at  this  moment  I  am  busy 
with  another  reflecting  circle,  which  I  hope  will  be  divided 

soon. 
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soon,  when  I  will  he  glad  that  the  anonymous  critic,  who 
says  I  have  never  given  any  proof,  would  come  and  exa- 
mine the  engine,  and  what  it  produces. 

I  have  only  one  more  remark  to  offer,  for  the  sake  of  those 
who  may  hereafter  make  dividing  engines  :  it  is  to  correct 
a  mistaken  notion,  which  I  find  exists  among  men  even  in 
the  mathematical  line;  some  of  whom  imagine,  that  the 
way  to  rack  an  engine,  is  to  press  the  cutter  to  the  edge  of 
the  wheel,  and  to  go  on  at  once  all  round,  hy  turning  the 
screw-cutter  until  they  have  effected  a  complete  revolution 
of  the  wheel  ;  trusting,  at  the  same  time,  that  they  have 
got  the  wheel  exactly  of  the  size  that  will  take  in  the 
number  of  teeth  that  they  want,  by  which  means  they  con- 
ceive there  could  exist  no  error.  But  such  a  method,  I 
believe,  was  never  attempted,  and  I  believe  never  will; 
and  could  it  be  done,  the  wheel  would  be  too  little  for  the 
screw,  when  the  teeth  became  full.  To  such  as  might  be 
misled  by  this  idea,  the  following  directions  may  be  useful : 
7'he  wheel,  at  first,  must  be  kept  as  large  as  possible  for 
the  screw-cutter  to  act  properly,  and  by  joining  different 
portions  of  the  teeth,  which  is  done  from  divisions  laid 
down  for  the  purpose  as  a  guide.  Hoping  that  this  com- 
mimication  may  prove  useful, 

I  am,  sir, 
Blewitt's-bulldings,  Your  humble  servant, 

^^^•''^'^-'-  James  Allan. 

P.  S.  Nov.  13. — Since  I  wrote  the  above,  I  have  re- 
ceived the  subjoined  letter  from  Mr.  Bacon,  who  has  been 
well  known,  for  a  long  time,  in  the  mechanical  world  for 
his  ingenuity.  He  has  had  a  hand  in  making  several  of  the 
old  engines  ;  and  he  has  also  made  several  straight  line  en- 
gines that  act  with  rack  and  screw  !  To  his  present  engine 
he  has  added  a  circular  motion,  which  he  has  done  upon 
my  principle,  and  which  enables  him  to  speak  from  expe- 
rience, having  produced  full  and  complete  teeth. 

Mr.  Bennett,  of  Charles-street,  Hatton- garden,  mathe- 
matical instrument  maker,  whose  opinion  is  also  subjoined, 
is  a  man  of  considerable  experience  in  the  mathematical 
line;  he  was  foreman  to  the  late  Mr.  Ramsden,  and  con- 
siders my  invention  to  be  a  great  improvement :  he  has 
favoured  me  with  his  opinion,  in  writing,  which  I  here- 
with send  you. 

To  Mr.  James  Allan, 

Sir— Agreeably  to  your  request,  I   give  you  my  opinion 
of  your  improvement  on  dividing  engines,  which  is  the 
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same  T  had  the  first  time  I  heard  it  described,  that  it  \% 
very  great.  In  the  first  place,  you  can  be  at  a  greater  cer- 
tainty that  the  teeth  are  all  equal,  than  you  could  he  if  it 
were  sohd,  and  therefore  more  likely  to  be  correct  all 
round  ;  and,  secondly,  that  which  was  by  far  the  most 
difficult,  is  by  your  method  now  rendered  the  easiest  part 
of  the  labour,  namely,  the  racking.  The  framing  part 
being  correctly  made,  and  the  ring  well  fitted  on,  and  cor- 
rectly steady- pinned,  and  the  number  of  teeth  marked  in  by 
the  cutter,  (whicli  may  be  d  >ne  without  that  correct  dividing 
which  is  absolutely  neces-ary  in  a  S(did  ring,)  then  by  the 
help  of  the  sleaciy  pins,  a  blii  d  man  may  finish  the  rack- 
ing; and  a  man  that  can  see  mav  do  it  without  the  steady 
pins.  This  I  assert  fri)m  j)ractical  experience,  having  made 
one  on  your  principle,  and  which  any  person  may  see  who 
desires  to  have  ocular  demonstration.  To  sum  up  the 
whole,  yours  is  a  self-correcting  eno;ine. 

1  am,  sir, 
No.  130,  ClianceryUane,  Your  hun>])le  servant, 

^o-'''>^^'^-  James  Bacon. 

To  Mr,  Allan. 

Sir — T  consider  your  method  of  racking  your  dividing 
epoinc  the  best  that  can  possibly  be  adopted.  If  carefully 
execiued,  it  cannot  fail  to  produce  a  perlect  engine;  and  I 
believe  it  is  a  method  that  will  be  followed  m  future. 

I  am,  sir, 
Ch  rle^-steet,  Your  most  humble  servant, 

^"^-  ^-  '^''^'  Leonard  Bennett. 


LXVIF.  An  Account  of  some  Experiments  on  (liferent  Com" 
b'wations  of  Fluoric  Acid.  By  John  V)ayy^  Escj. 
ComrnurJcated  by  Sir  HuMPtiRy  DAyy,  Knt.  LL.D. 
Sec.  R.  S.* 

fj^  INTRODUCTION. 

X  WO  years  ago,  I  engaged,  at  the  request  of  my  brother, 
Sir  H.  Davy,  in  an  inquiry  respecting  the  nature  of  conir 
mon  fluoric  acid  gas.  My  princijial  object  was  to  ascer- 
tain whether  silex  is  essential  to  its  constitution,  and 
whether  the  proportion  is  constantly  the  same,  lliis  sub- 
ject, and  e  perimenls  on  the  fluoric  and  fliioboracic  acids, 
occupied  me  for  about  six  months.  Since  that  time,  the 
work  of  MM.  Gay  Lussac  and  Thenard  has  appeared,  en- 
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tilled  '^  Recherches  Physico-Chemiqiics,"  in  the  second 
volume  of  which  is  an  elaborate  dissertation  on  fluoric  acid. 
These  philosophers,  I  find,  have  anticipated  many  oF  my 
results,  and  consequently  very  much  abridged  my  labour 
<)f  detail  in  the  following  pages.  To  repeat  what  is  already 
known  would  be  useless,  I  shall  therefore  confine  myself  to 
<lescribe  what  1  have  observed^  which  appears  to  me  yet 
novel,  or  diflerent  from  the  observations  of  the  French 
chemists.  The  order  which  I  shall  pursue,  will  be  that 
which  I  observed  in  my  experiments.  I  shall  divide  what 
I  have  to  advance  into  four  parts.  The  first  part  will  relate 
to  the  silicated  fluoric  acid  gas,  and  to  the  subsilicated 
fluoric  acid  ;  the  second  to  the  combinations  of  these  acids, 
and  of  pure  fluoric  acid  wiih  animonia  ;  the  third  to  fluo- 
boracic  acid  ;  and  the  fourth  to  it3  ammoniacal  salts. 

Sect.  l.    On  Silicated  Fluoric  Acid  Gas,  and  Subsilicated 
Fluoric  Acid* 

The  facts  which  have  already  been  published  by  MM.  Gay 
Lussac  and  Thenard  and  others,  appear  to  me  to  be  sufli- 
cient  to  prove  that  pure  fluoric  acid  has  not  yet  been  ob- 
t.tined  in  the  gaseous  state,  and  that  silex,  or  boracic  acid, 
is  requisite  that  it  n^ay  assume  this  form.  Were  more  evi- 
dences necessary,  (  could  advance  many  in  point.  One 
circumstance  only  I  shall  mention,  proving  that  common, 
fluoric  acid  gas  is  perfectly  saturated  with  silex.  I  have 
preserved  this  gas,  made  by  heating,  in  a  glass  retort,  a 
mixture  of  fluor  spar  and  sulphuric  acid,  for  several  weeks 
oyer  mercury  in  a  glass  receiver  uncoated  with  wax,  with- 
out observing  the  slightest  erosion  to  be  produced  *, 

This  gas,  with  great  propriety,  has  lately  been  called  si- 
licated fluoric.  Before  I  proceed  to  its  analysis,  I  shall 
notice  what  method  I  have  found  the  best  for  obtaining  it, 
I  have  for  aconsiderable  time,  long  before  MM.  Gay  Lussac 
and  Thenard's  work  was  published,  added  to  the  mixture 
of  fluor  spar  and  sulphuric  acid,  a  quantity  of  finely  pounded 
glass,  and  have  thus  procured  the  gas  with  the  iz;reale?st 
facility.  The  advantages  of  this  addition  are  considerable. 
The  retort  is  saved,  which  otherwise,  in  less  ihan  one  ope- 
ration, would  be  destroyed  ;  and  a  much  larger  quantity  of 
gas  is  procured  from  the  same  materials,  and   with   less 

*  The  sides  of  the  receiver  Indeed  became  c'oscure ;  but  this  was  ViOt 
from  erosion,  but  from  deposirion,  as  appeared  from  the  transparency  and 
polish  of  the  glass  being  readily  restored  by  slight  friction.  What  the  de- 
position was,  I  am  ignorant  of.  After  several  weeks  it  was  so  trifling,  as 
%o  give  only  a  slight  degiee  of  opacity  to  the  receiver. 

A  a  4  trouble 
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trouble  and  less  heat ;  the  action  indeed  at  first  is  so  power-?  ' 
ful,  that  gas  begins  to  come  over  before  the  application  of 
heat  is  made,  and  a  very  gentle  one  only  is  required  to  con- 
tinue its  production. 

Previous  to  its  analysis,  it  was  necessary  to  ascertain  the 
specific  gravity  of  the  gas.  This  I  hnve  endeavoured  to 
do.  The  gas,  the  subjt  ct  of  experiment,  was  quite  pure, 
being  totally  condensed  by  Water.  A  florence  fiask  was 
exhausted  ;  in  this  state,  weighed  by  a  very  delicate  balance, 

it  was =   1452-2  grains. 

Filled  with  common  air =  1452*2  -f  10-3. 

Again  exhausted   . . .  .' =   1452*2 

Filled  with  silicated  fluoric  gas   =  1452*2  -f  36*45 

Hence  as  10"2  :  31  :  :  36*45  T:  1 JO-78. 

Thus  it  appears  that  100  cubic  inches  of  silicated  fluoric 
acid  gas,  at  ordinary  temperature  and  pressure,  are  equal  to 
110*78  grains. 

When  silicated  fluoric  acid  gas  is  condensed  by  water,  it 
is  well  known  that  part  only  of  tfie  «ilex  is  deposited.  To 
obtain  'the  whole,  in  order  to  ascertain  the  proportion  in 
the  gas,  I  have  employed  ammonia  in  excess.  -40  cubic 
inches  of  the  gas  (barom.  30°,  therm.  60  )  were  transferred 
in  portions  of  10  cubic  inches  at  a  time  to  a  solution  of 
ammonia.  The  silex  precipitated  was  carefully  collected 
on  a  filter,  and  washed  till  the  water  that  passed  through  it 
ceased  to  be  affected  by  nitrat  of  lime.  It  was  next  dried, 
and  strongly  heated  in-  a  platina  crucible.  It  weighed  27 '2 
grains,  and  was  pure  silex.  Supposing  fluoric  acid  to  be 
the  remaining  17*1  grains,  which  added  to  27*2  grains  are 
equivalent  to  the  weight  of  40  cubic  inches  of  the  gas,  it 
appears  that  100  parts  by  weight  of  this  gas  consist  of 
61*4  silex 
38-6  fluoric  acid 


100*0 
That  this  estimate  may  be  correct,  it  is  evident,  that  am- 
monia should  have  the  propertv  of  precipitating  the  whole 
of  the  silex  of  silicated  fluoric  gas  ;  which  I  shall  not  now 
endeavour  to  prove,  but  leave  it  to  be  considered  in  another 
part  of  the  paper. 

There  is  no  improbability  attached  to  the  idea,  that  sili- 
cated fluoric  acid  gas  may,  from  the  manner  in  which  it  is 
prcjmred,  contain  a  proportion  of  alkali.  To  discover 
whether  this  was  the  case,  a  solution  of  nitrat  of  lime  was 
added  to  the  annnoniacal  solution  neutralized  by  nitric 
acid,  from  which  the  silex  in  the  preceding  experiment  had 
-  '  been 
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been  removed.  The  precipitate  of  fluat  of  lime  was  sepa- 
rated by  filtration.  The  filtered  liquid  was  evaporated  to 
dr\Miess ;  and  the  ammoniacal  salt  heated  in  a  platina  cru- 
cible till  it  was  entirely  dissipated.  The  residue  had  the 
appearance  and  taste  of  quicklime.  It  was  dissolved  in 
acetic  acid,  and  the  solution  yielded  sulphat  of  lime  on  the 
addition  of  sulphat  of  ammonia.  The  liquid  was  evaporated 
to  dryness,  and  when  the  residuum  had  been  heated  to 
dull  redness,  nothing  remained  but  a  little  white  powder, 
weighing  about  a  grain,  and  having  all  the  properties  of 
gypsum.  Thus  it  appears  that  «ilicated  fluoric  acid  gas 
contains  no  alkali. 

My  next  object  was  to  ascertain  the  composition  of  com-* 
mon  liquid  fluoric  acid — that  acid  obtained  by  the  decom- 
position of  silicated  fluoric  acid  gas  by  water,  and  which, 
on  account  of  the  separation  that  occurs  of  part  of  the  silex, 
may  with  greater  propriety  be  called  subsilicated  fluoric 
acid.  For  this  purpose,  43*21  cubic  inches,  barom.  30*4, 
therm.  50,  or  44  cubic  inches  at  common  temperature  and 
pressure,  were  successively  added,,  two  cubic  inches  at  a 
time,  to  one  cubic  inch  of  distilled  water  in  a  small  jar 
over  mercury.  The  whole  of  this,  the  gas  being  pure, 
was  readily  condensed.  The  temperature  was  somewhat 
raised.  The  silex  precipitated,  formed  a  gelatinous 
mass  of  a  blueish  colour,  which  had  absorbed  all  the 
water  like  a  sponge,  so  that  none  appeared  fluid.  This 
gelatinous  mass  was  carefully  transferred  to  a  filter,  and 
washed  with  distilled  water  till  it  was  rendered  insipid,  and 
incapable  of  reddening  litmus  paper.  It  retained  its  blueish 
hue  only  whilst  moist.  When  dried  and  ignited,  it  was  in 
thin  lamellaj,  and  of  a  snow-white  colour,  and  surprisingly 
bulky.  It  weighed  7'33  grains,  and  was  found  to  be  pure 
silex.  Thus  it  appears  that  the  subsilicated  fluoric  acid 
formed  by  the  decomposition  of  44  cubic  inches  of  silicated 
fluoric  acid  gas  contains  7*33  grains  of  silex  less  than  the 
gas  itself.  Consequently  independent  of  water,  which  no 
doubt  is  essential  to  this  acid,  100  parts  of  it  seem  to  con- 
sist of  54' 56  silex 
43*44  acid 

100*00 
I  have  endeavoured  to  ascertain  what  quantity  of  silicated 
fluoric  acid  gas  a  given  quantity  of  water  will  condense. 
In  one  instance  -J^  of  a  cubic  inch  of  distilled  water  ab- 
sorbed 51  cubic  inches,  barom.  30*5,  therm.  C0°.  The  gas 
was  added  to  the  water  in  ajar  over  mercury,  as  fast  as  it 
was  absorbed.     The  experiment  was  stopped,  when  the 

gas. 
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gas,  after  having  remained  in  contact  with  the  water  a 
whole  night,  ceased  to  be  diminished.  'Acc(^rding  to  this 
result,  the  proper  correction  he'iuii  made  for  the  additional 
pressure,  water  decomposes  about  263  times  its  bulk  of  si- 
licated  fluoric  acid  gas. 

Dr.  Priestley  observed,  that  muriatic  acid  gas  reproduced 
silicated  fluoric  gas  from  the  crust  of  silex  formed,  when 
the  latter  is  condensed  by  water*.  This  experiment  I 
have  repeated,  and  as  it  appears  to  show  more  correctly  the 
quantity  of  gas  water  can  condense,  I  shall  describe  the  re- 
sult. 2*4  cubic  inches  of  muriatic  gas  were  added  to  a 
drop  of  water,  that  had  previously  absorbed  one  cubic  inch 
of  silicated  fluoric  gas,  in  ajar  over  mercury.  There  was 
an  immediate  absorption  equal  to  y%-  of  a  cubic  inch.  The 
mixture  of  silcx  and  subsilicated  fluoric  acid  eflervesced, 
and  from  an  apparent  solid  became  fluid,  the  whole  of  the 
silex  gradually  disappearing.  After  the  first- mentioned 
absorption,  there  was  no  further.  The  gas  produced  was 
silicated,  as  appeared  from  the  crust  it  deposited  when 
removed  to  water,  aud  the  liquid  formed  was  pure  muria- 
tic acid  ;  for,  decomposed  by  concentrated  sulphuric,  it 
aff()rded  merely  muriatic  acid  gas,  without  any  silicated 
fluoric.  The  evident  conclusion  from  the  preceding  result 
is,  that  water  condenses  equal  quantities  of  the  muriatic 
and  silicated  fluoric  acid  gases,  and  consequently  that  the 
first  estimate  is  too  low,  and  instead  of  263  times  its  bulk, 
it  is  probably  more  correct  to  say  that  water  to  be  saturated 
requires  at  least  365  times  its  volume.  Neither  will  this 
«stin)ate  appear  inconsistent  with  the  former  result,  when 
the  deposition  of  silex  is  considered  as  an  obstacle  to  the 
jree  exposure  of  the  surface  of  the  water  to  the  gas. 

Subsilicated  fluoric  acid  is  decomposed  by  ammonia  and 
the  fixed  alkalies,  and  by  all  the  earths  that  1  have  made 
trial  of.  It  is  also  decomposed  by  the  sulphuric  acid  and 
the  boracic,  as  well  as  by  the  muriatic  acid  gas. 

Of  the  particular  changes  which  occur  when  it  is  acted 
upon  by  the  alkalies,  I  defer  giving  any  account  at  present, 
as  it  is  my  intention  to  do  it  in  the  next  section. 

To  learn  the  effect  of  heat  on  it,  a  small  quantity  of 
strong  acid,  pure  and  transparent,  was  introduced  into  a 
retort  connected  with  mercury.  A  spirit  lamp  being  ap- 
plied, about  three  cubic  inches  of  silicated  fluoric  acid  gas 
were  produced.  The  neck  of  the  retort  was  lined  with  si- 
lex in  a  gelatinous   state,  ^.nd   much   liquid   subsilicated 

*  vide  Priestley  on  Air,  vol.  li.  p.  202. 

fluonc 
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^noric  acid^  that  had  distilled  over,  was  condensed  in  the 
colder  pari  of  the  neck,  and  was  absorbed  by  bibulous 
paper,  previously  introduced  to  prevent  the  distilled  fluid 
from  euLenng  the  jar  tor  the  reception  of  the  gas.  When 
the  whole  of  the  acid  in  the  bulb  of  the  retort  had  been 
evaporated,  little  or  no  sikx  remained. 

1'he  general  Result  of  this  experiment  is  very  different 
from  that  which  Dr.  Priestley,  who  first  made  it,  obtained. 
Instead  of  silicated  Huoric  acid  gas,  he  procured  *'  viiriohc 
acid  air,''  sulphureous  acid  gas. 

I  have  tried  also  the  effect  of  heat  on  the  siliceous  crust, 
formed  by  the  decomposition  of  silicated  fluoric  acid  gas, 
by  water;  but  could  obtain  no  sulphureous  acid  gas,  as 
Dr.  Priestley  did  only  a  small  quantity  of  silicated  fluoric. 

The  correctness  of  Dr.  Priestley's  observations  cannot  be 
doubted.  I  can  only  account  for  his  results,  by  supposing 
that  some  sulphuric  acid  in  consequence  of  the  high  tem- 
perature employed  in  making  the  gas  was  volatilized,  and 
mixed  with  the  subsilicated  fluoric  acid,  and  that  mercury  also 
was  present  from  the  acid  being  prepared  over  this  metal. 

These  experiments  too  oppose  another  statement  relative 
to  a  method  prescribed  for  making  fluoric  acid  ga.s  free 
from  silex,  by  merely  healing  strong  subsilicated  fluoric 
acid  in  a  retort,  and  collecting  the  gas  over  mercury.  It 
is  asserted,  in  chemical  works  of  some  reputation,  that  this 
process  is  successful.  I  have  never  found  it  so,  having 
always  obtained  results  similar  to  those  above  staled.  This 
I  suppose  is  one  of  the  many  errors  that  have  secretly,  crept 
into  repute,  and  has  been  believed,  because  never  subjected 
to  the  lest  of  experiment. 

The  action  of  concentrated  sulphuric  acid  on  sjLibsi Heated 
fluoric  acid,  is  similar  to  that  of  muriatic  acid  gas,  occa- 
sioning a  disengagement  of  silicated  fluoric  acid  gas. 
Facts  which  appear  to  prove,  that  water  is  absolutely  essen- 
tial to  the  existence  of  this  acid. 

Boracic  acid  decomposes  it,  in  a  very  different  way,  not 
fi'om  any  predominant  affinity  for  the  water,  but  in  conse- 
quence of  a  stronger  atlraciion  for  the  fluoric  acid  itself, 
Silicated  fluoric  acid  of  course  is  not  produced  j  but  liquid 
flut)boracic  acid  and  the  silex  is  precipitated  in  a  gelatinous 
state,  as  when  ammonia  is  employed. 

These  are  the  few  principal  facts  I  have  to  notice  respect* 
jng  this  acid.  Before  (  conclude,  I  shall  briefly  mention  a 
few  other  circumstances.  Applied  to  the  tongue,  in  its  con- 
feiitrated  state,  it  produces  a  very  painful  sensation,  like 

that 
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that  which  strong  muriatic  acid  does,  and  it  has  a  very 
limilar  effect  on  the  cuticle.  It  does  not  appear  to  erode 
glass,  for  I  have  kept  it  in  bottles  of  this  substance  more 
than  a  month  without  any  action  being  perceptible.  Ex- 
posed to  the  air,  it  slowly  and  almost  completely  evaporates, 
there  being  only  a  very  trifling  siliceous  residue ;  and  when 
gently  heated  in  an  open  vessel,  it  is  rapidly  dissipated  in 
white  fnmes. 

Sect.  IT.    On  the  Comhinations  of  Silicated  Fluoric  Acid 
GaSf  and  the  Suhsillcated  Fluoric^  and  ifie  Fluoric  Acidi 
.    with  Ammonia. 

M.  Gay  Lussac  has  shown  that  silicated  fluoric  acid  gas, 
like  carbonic  acid  gas,  condenses  twice  its  volume  of  the 
volatile  alkali*.  The  experiment  1  have  several  times  re- 
peated, and  constantly  with  the  same  result,  no  diflerence 
appearing  when  the  acid  gas  was  added  in  great  excess  to 
the  alkaline,  or  the  alkahne  to  the  acid.  This  being  the 
case,  and  knowing  the  specific  gravities  of  the  two  gases  f, 
100  parts  by  weight  of  silicated  fluat  of  ammonia  seem  to 
consist  of  24*5  ammonia 

75-5  abid 

1000 
Silicated  fluat  of  ammonia  volatilizes  unaltered,  if  heated 
fey  a  spirit-lamp  in  the  vessel  in  which  it  is  formed,  and 
provided  moisture  be  entirely  excluded. 

Like  silicated  fluoric  acid  gas  itself,  this  salt  is  decom- 
posed by  water,  and  a  similar  precipitation  of  silex  occurs, 
and  in  the  same  proportion.  Thus  the  salt  formed  by  the 
imion  of  30  cubic  inches  of  silicated  fluoric  gas,  and  60 
©f  volatile  alkali  (barom.  30,  therm.  6o)  in  a  small  glass 
}ar  over  mercury,  being  carefully  collected  and  introduced 
into  water,  affV)rded  five  grains  of  pure  silex,  weighed  after 
feeing  well  washed  and  heated  to  redness. 

The  saline  solution,  since  part  of  the  silex  of  the  silicated 
#uoric  acid  gas  is  separated  during  its  production,  appears 
to  be  a  subsilicated  fluat,  or  a  combination  of  subsilicated 
fiooric  acid  and  ammonia.  Another  mode  of  making  it, 
more  directly  proves  that  this  is  its  composition.  When 
ammonia  is  added  to  the  subsilicated  fluoric  acid  in  excess, 
this  salt  is  formed  without  any  precipitation.     From  these 

♦  Vide  Mfm.  d*Arn/ril,  tome  ii. 

f  According  to  Sir  H.  Davy,  100  cubic  inches  of  ammonia,  barom.  30, 
tberm.  60,  weigh.  18  grains.    It  is  this  estimate  which  I  hi^ve  taken- 

facts. 
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facts,  it  may  be  concluded,  that  independent  of  water, 
which  appears  to  be  essential  to  its  existence,  100  parts  cC 
it  consist  of  28*34  ammonia 

71-66  acid 

10000 
Siibsillcated  fluat  of  annnonia  has  a  pungent  saline  taste. 
It  just  perceptibly  reddens  litmus  paper.  Slowly  evapo- 
rated, it  forms  small  transparent  and  brilliant  crystals.  The 
largest  I  could  obtain,  appeared  to  be  tetrahedral  prisms- 
The  solid  salt  is  very  soluble  in  water,  but  is  not  deliques- 
cent. When  heated  it  appears  to  sublime  unaltered.  It 
is  curious  that  the  solution  of  this  salt,  when  evaporated  by 
a  heat  near  its  boiling  point,  powerfully  erodes  the  glass  or 
porcelain  vessel,  and  a  residuum  of  silex  appears,  on  the 
addition  of  water,  to  redissolve  the  salt.  This  erosion  and 
residue  of  silex  I  have  seen  produced  three  times  following, 
'  with  the  same  quantity  of  salt.  I  mention  the  fact,  which, 
I  believe,  was  before  observed  by  Scheele,  without  at- 
tempting an  explanation  of  it.  It  may  perhaps  be  said, 
.  that  as  the  \\  ater  evaporates,  the  affinity  of  the  subsilicated 
fiuat  for  silex  increases. 

Subsilicated  fluat  of  ammonia  is  decomposed  by  the  sul- 
phuric acid,  and  by  muriatic  acid  gas,  and  also  by  the  fixed 
alkalies  and  by  ammonia. 

Sulphuric  acid  expels  from  it,  silicated  fluoric  gas  and 
hydraled  fluoric  acid  fumes. 

Muriatic  acid  gas  acts  slowly  on  it,  and  effects  its  de- 
composition apparently  through  the  medium  of  its  water, 
A  little  of  the  crystalline  salt  was  introduced  into  muriatic 
acid  gas  in  ajar  over  mercury.  In  a  short  time  some  sili- 
cated gas  was  produced,  as  the  siliceous  deposition,  on  ths 
addition  of  water,  indicated.  Strong  muriatic  acid  was 
substituted  for  the  acid  gas.  Now  no  apparent  change 
took  place;  for,  on  evaporating  the  acid,  the  residue,  de- 
composed by  sulphuric  acid,  afforded  only  silicated  fluoric 
acid  gas. 

The  alkalies  form  by  the  decomposition  of  this  salt,  the 
same  compounds  that  they  do  by  their  action  on  subsili- 
cated fluoric  acid. 

Potash  expels  the  atnmonia,  and  produces  the  silicated 
fluat  and  fluat  of  potash,  as  MM.  Gay  Lussac  and  Thenard 
have  described. 

The  changes  occasioned  by  soda  appeared  to  me  similar; 
but  the  gentlemen  just  mentioned,  assert  that  this  alkali 
precipitates  the  whole  of  the  silex,  and  does  not  form  a 
triple  salt  with  it  and  part  of  the  acid. 

Ammonia 
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Ammonia  seems  to  me  to  separate  completely  the  siJex^ 
and  by  uniting  with  the  pure  aciti  to  constitute  a  true  fluat. 
MM.  Gay  Lussac  and  Thenard  are  of  a  different  opinion. 
They  say  that  the  whole  ot  the  silex  cannot  by  this  method 
be  removed,  but  only  the  principal  part.  Their  reason  for 
this  bt  liet^^  is,  that  on  repeatedly  evaporating  the  salt  after 
the  addition  of  ammonia  and  redissolving  it,  they  have  each 
.time  observed  a  residue  of  silex.  if  they  employed  metallic 
.  evaporating  vessels,  the  results  of  my  experiments  do  not 
agree  with  theirs ;  for  m akin li;  use  of  platina  for  this  pur- 
pose, and  adding  an  excess  oF  ammonia,  I  never  detected 
traces  of  silex  on  evaporating  the  filtered  fiuat.  But  our 
results  agree,  if  they  employed  glass  or  porcelain  vessels, 
which  fluat  of  ammonia  has  the  propertv  of  corroding. 

I  now  proceed  to  the  consideration  of  fiuat  of  anmionia; 
but  before  I  describe  some  of  the  propei-lies  of  this  fluat 
which  I  have  observed,  I  shall  briefly  mention  the  means 
pursued  for  ascertaining  the  proportions  of  its  constituent 
parts. 

The  composition  of  subsilicated  fluat  of  ammonia  being 
known,  iljat  of  the  fluat  (granting  what  is  already  advanced 
respecting  its  formation  to  be  correct)  may  be  inferred 
from  the  proportion  of  silex  that  a  given  quantity  of  am- 
monia will  precipitate.  18  cubic  inches  of  ammoniacal 
gas  were  condensed  by  |  of  a  ci|bic  inch  of  distilled  water 
in  a  small  glass  tube  over  clean  mercury.  This  ammonia- 
cal solution  was  added  to  a  clear  filtered  solution  of  sub- 
Silicateil  fluat  of  annnonia.  A  precipitate  of  silex  was  im- 
mediately produced.  After  several  hours  standing,  this 
precipitate  was  collected  on  a  filter,  well  washed;  and  dried 
and  lieated  to  redness.  It  was  pure  silex,  and  weighed 
J-C  grains.  This  experiment,  like  all  the  preceding,  was 
repeated,  and  the  result  confirmed.  In  both  instances 
there  was  an  excess  of  subsilicated  fluat.  The  precipita- 
tions were  made  in  a  platina  vessel,  and  the  solutions  were 
neither  heated  before  or  after  the  separation  of  the  silex^ 
Calculating  from  this  result,  100  parts  of  fluat  of  ammonia 
jieem  ta  consist  of  7G-4  ammonia 
23  6  fluoric  acid 

1000 
Water  app<'ars  to  he  a  constituent  part  of  this  salt. 

It  may  be  rendered  neutral  by  means  of  a  gentle  heat, 
which  expels  the  excess  of  ammonia  employed  in  its  for- 
maiiuii.  In  its  neutral  state,  it  has  a  strong  saline  taste, 
and  it  readily  deliquesces  when.  exj[)03ed  to  the  atmosphere. 

Like 
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Like  the  neutral  carbonats,  it  is  decomposed  by  heat ;  but 
there  is  this  difference  between  them,  part  of  the  pure 
alkah  is  expelled  instead  of  the  acid,  and  an  acid  float  of 
ammonia  is  formed.  A  gentle  heat  only  is  required  for 
the  purpose,  that  of  boilmg  water  is  nearly  sufficient. 
When  the  heat  is  much  stronger,  the  salt  fuses  and  passes 
off  in  dense  fumes  of  a  most  peculiar  suffocating  odour. 
The  effects  of  these  fumes,  when  inhaled,  are  very  power- 
ful and  disagreeable,  and  even  dangerous,  I  might  venture 
to  say,  were  f  to  speak  from  my  own  experience.  In  one 
instance^  when  I  inhaled  only  a  small  quantity,  they  pro- 
duced in  a  few  minutes  a  violent  cough  and  catarrh,  and 
apparent  accumulation  of  blood  in  the  neck  and  head,  and 
symptoms  altogether  not  unlike  those  the  attendants  of 
apoplexy,  which  continued  for  about  a  quarter  of  an  hour, 
and  then  slowly  diminished,  and  gradually  disappeared 
without  leaving  any  permanent  bad  effect.  The  fluat  of 
ammonia,  when  heated  in  a  metallic  vessel,  appears  to 
sublime  unaltered.  But  the  result  is  different  when  the  ex- 
periment is  made  in  a  glass  one.  Ammonia  is  expelled, 
the  glass  is  corroded,  and  subsilicated  fluat  of  ammonia  is 
formed  and  sublimed.  Its  action  on  glass  is  so  powerful, 
that  I  have  successfully  employed  it  instead  of  fluoric  acid 
itself,  for  etching  on  this  substance^  It  has  one  advantage, 
that  it  is  more  manageable.  The  solution  may  be  applied 
by  means  of  a  hair  pencil  or  a  common  pen  to  the  glass, 
and  the  erosion  will  be  produced  by  exposure  to  a  moderate 
temperature. 

The  ^\xt&  alkalies,  and  all  the  earths  that  I  have  tried, 
deconipose  this  salt;  they  expel  the  ammonia,  and  form 
true  fluats  with  the  acid  itself.  I  have  examined  all  the 
fluats  thus  formed,  and  have  endeavoured  to  ascertain  the 
proportions  of  their  constituent  pans  ;  but  I  am  not  suffi- 
ciently satisfied  of  the  accuracy  of  the  results,  to  venture  to 
give  an  account  of  them. 

Sect.  III.  On  Fluohoracic  Acid  Gas. 

MM.  Gay  Lussac  and  Thenard,  who  first  discovered  thi« 
gas,  obtained  it  by  heating  strongly,  in  an  iron  tube,  a 
mixture  of  fluor  spar  and  fused  boracic  acid.  I  have  found 
that  it  may  be  more  easily  procured,  in  greater  abundance, 
And  at  less  expense,  by  gently  heating,  in  a  common  glass 
retort,  a  mixture  of  finely  pounded  boracic  acid*  and  fluor 

•  Common  calcined  borax  answers  the  same  end,  but  not  so  well.  Itt 
only  recommendation  to  preference  is  cheapness. 

spar 
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spar  with  concentrated  sulphuric  acid.  One  part  by  weight 
of  fused  boracic  acid,  two  parts  of  fluor  spar,  and  about 
12  of  sulphuric  acid,  appear  to  be  the  proportions  best 
adapted  for  the  purpose.  This  method  will  require  no 
explanation  when  it  is  considered  that  boracic  acid,  as  has 
already  been  observed,  precipitates  silex  from  liquid  sub- 
silicated  fluoric  acid.  It  the  heat  is  gentle,  not  nearly  suf- 
ficient to  occasion  the  ebullition  of  the  sulphuric  acid,  and 
the  proportions  just  recommended  are  used,  the  retort  will 
not  be  injured,  and  pure  fluoboracic  acid  gas  will  be  pro- 
duced in  abundance^  When  the  gas  ceases  to  come  over, 
if  the  heat  is  raised,  more  will  be  evolved,  and  there  will  be 
distilled  over  at  the  same  time,  a  viscid  fluid,  which  is  a 
compound  of  sulphuric  acid  and  fluoboracic  acid  gas. 
Now  the  operation  should  be  stopped,  if  the  object  is  to 
obtain  merely  pure  fluoboracic  gas,  a  long  continuation  of 
the  heat  producing  some  silicated  fluoric.  Before  quitting 
the  subject,  it  should  be  observed  thai  the  quantity  of  sul- 
phuric acid  employed  is  of  considerable  consequence  to  the 
success  of  the  experiment.  If  too  much  is  used,  there  is  a 
gTcat  loss  of  gas  from  the  property  which  sulphuric  acid 
has  of  absorbing  fluoboracic  acid  gas  ;  and  if  too  little  is 
employed,  it  soon  liecomes  diluted,  and  loses  the  power  of 
generating  the  gas,  though  it  may  still  decompose  the  fluor 
spar.  Both  extremes,  therefore,  are  to  be  avoided,  and  the 
proportion  of  acid  mentioned  above,  as  far  as  my  expe- 
rience goes,  appears  to  be  the  best. 

'  I  have  endeavoured  to  ascertain  the  specific  gravity  of 
fluoboracic  gas. 

The  flask  exhausted  weighed  ] 400*5' grains. 

Filled  with  common  air  ... .   1400*5  +  6*2 

Again  exhausted 1400*5 

Filled  with  pure  acid  gas  . . .  1400*5  +  14*7. 
Thus  it  appears  that  100  cubic  inches  of  fluoboracic  gas 
are  equal  to  73*5  grains; 

.  MM.  Gay  Lussac  and  Thenard  have  described  the  com- 
pound of  this  gas  and  water,  a  fuming  fluid,  in  many  re- 
spects similar  to  concentrated  sulphuric  acid.  Like  this 
acid,  1  have  observed  that  it  possesses  a  slight  degree  of 
tenacity,  so  that  it  has  an  oily  appearance  when  poured 
from  one  vessel  to  another ;  and  similar  in  another  respect, 
it  possesses  the  property  of  charring  animal  and  vegetable 
substances,  and  which  the  French  chemists  observed  be- 
longing to  the  *gas  itself.  I  have  found  that  water  con- 
denses more  of  this  than  it  does  of  any  other  known  gas, 
no  less  than  700  times  its  volume,    The  experiment  was 

thaa 
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then  made,  barom.  30-5,  therm.  50,  -yW  ^f  ^  cubic  Inch  of 
water  w£re  introduced  into  a  tube  over  mercury,  and  the 
gas,  in  portions  of  5  cubic  inches  at  a  time,  was  added  until 
100  cubic  inches  had  been  absorbed,  when  the  water  was 
apparently  saturated.     This  acid  was  of  the  sp.  grav.  1*77. 

The  property  which  sulphuric  acid  has  of  absorbing  fluo- 
boracic  acid  gas  has  already  been  noticed.  I  found  that 
j:  cubic  inch  of  sulphuric  acid,  of  the  specific  gravity  1*85, 
condensed  25  cubic  inches  of  the  gas,  or  60  times  its 
volume.  The  compound  acid  was  strongly  fuming,  and 
-appeared  more  tenacious  than  pure  sulphuric  acid,  yet  not 
nearly  so  much  so  as  that  compound  of  the  two  which  di- 
stils over  during  the  latter  part  of  the  operation  of  making 
fluoboracic  gas. 

This  latter  compound  has  some  peculiarities.  It  is  so 
tenacious  that  it  flows  very  slowly.  Jt  appears  to  be 
far  more  volatile  than  pure  sulphuric  acid.  When  poured 
into  water,  a  dense  white  precipitate  is  formed,  the  exact 
nature  of  which  I  have  not  yet  satisfactorily  ascertained  ; 
but  which  is  not  produced  by  the  direct  compound  of  sul- 
phuric acid,  and  the  fluoboracic. 

Sect,  IV.  On  the  CbmUnaliGns  of  Fluoloracic  Add  Gas 
and  Ammoniacal  Gas, 

M.  Gay  Lussac  has  combined  fluoboracic  acid  gas  with 
ammonia.  He  states,  that  equal  volumes  of  the  two  gases 
condense  each  other  *.  This  I  have  found  to  be  the  case, 
and  I  have  also  found  that  fluoboracic  acid  gas  condenses 
twice  and  even  three  times  its  volume  of  the  volatile  alkali. 
The  compound  observed  by  M.  Gay  Lussac"  is  solid,  white, 
and  opake,  like  the  ammoniacal  salts.  The  combinations 
I  have  obtained  are  liquid,  transparent,  and  colourless,  like 
water,  though  they  are  entirely  free  from  this  fluid.  They 
were  made  by  the  direct  union  of  the  two  gases.  Five 
cubic  inches  of  ammoniacal  gas  were  added  to  the  same 
volume  of  the  fluoboracic  gas  contained  in  a  small  jar  over 
dry  mercury.  There  was  a  complete  condensation  of  both, 
and  the  solid  salt  was  the  result.  Five  cubic  inches  more 
of  ammonia  were  introduced.  The  whole  was  quickly 
ahsorbed,  and  the  solid  salt  was  converted  into  ihe  trans- 
parent fluid.  Five  cubic  inches  more  were  added,  which 
too  were  slowly  absorbed,  but  without  any  change  of 
form. 

The  solid  salt  volatilizes  in  close  vessels  unaltered,  on 
the  application  of  a  gentle  heat. 

•  Vide  Mem.  d  '/frcueil,  tome  ii. 
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Both  fluid  compounds,  when  heated,  are  rendered  solid, 
from  the  expulsion  of  part  of  the  amnionia.  Exposure  to 
the  air  is  attended  with  the  same  change,  and  the  same  effecr 
is  produced  hv  tie  muriatic  and  carhonic  acid  gases. 

Knowing  tlse  vokmies  of  the  acid,  and  alkaline  gases 
which  combine,  it  is  easy  to  calculate  the  proportions  o( 
€ach  by  weight  in  the  rc!?pective  salts. 


100  Parts  consist  of 

Ammonia. 

'  Acid. 

The  solid  compound 

19-64 

80-32 

The  first  fluid 

32-9 

671 

The  second  fluid 

42-4 

57-6 

These  combinations  are  curious  in  many  points  of  view. 
Tbcy  are  the  first  salts  that  have  been  observed  liquid,  at 
the  common  temperature  of  the  atmosphere,  without  con- 
taining water.  And  they  arc  additional  facts  in  suport  of 
the  doctrine  of  definite  proportions,  and  of  the  relation  of 
volunies. 


LX V III.  Notices  respecting  New  Books, 

JL  HE  Philosophical  Transactions  of  the  Koyal  Society  for 
18V2,  Part  II.  has  been  published  since  our  last  Number. 
The  following  are  its  contents  : 

1.  Observations  of  a  second  Comet,  with  Remarks  on  its 
Construction.  By  William  Herschel,  LL.D.  F.R.S.— 
S.  Additional  Experiments  on  the  Muria'.ic  and  Oxy mu- 
riatic Acids.  By  William  Henry,  M.D.  F.R.S.  V.P.  of  the 
Lit.  and  Phil.  Society,  and  Physician  to  the  Infirmary,  at 
Manchester. — 3.  Of  the  Attraction  of  such  Solids  as  are 
terminated  by  Planes;  and  of  Solids  of  greatest  Attraction, 
By  Thomas  Knight,  Esq.  Communicated  by  Sir  Humphry 
Davy,  Knt.  LL.D.  Sec.  R.S.— 4.  Of  the  Penetration  of  a 
Hemisphere  by  an  indefinite  Number  of  equal  and  similar 
Cylinders.  By  Thomas  Knight,  Esq.  Conmiunicated  by- 
Sir  Humphry  Davy,  Knt.  LL.D.  Sec.R.S. — 5.  On  the  Mo- 
tions of  the  Tendrils  of  Plants.  By  1  homas  Andrew 
Knight,  Esq.  F.  H.S.  In  a  Letter  to  the  Right  Hon.  Sir  .Jo- 
seph Banks,  Hart.  K.B.  P.R  S. — 6.  Observations  on  the 
Measurement  of  three  Degrees  of  the  Meridian  conducted  in 
England  by  Lieut.  Col.  William  Mudge.  By  Don  Joseph 
Rodriguez.  Communicated  by  Joseph  de  Mendoza  Rios, 
Jlsq.  F.R.S. —7.  An  Account  of  some  Experiments  on  dif- 
«  ferenf 
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fcrent  Combinations  of  Fluoric  Acid.  By  John  Davy,  Esq. 
Communicated  by  Sir  Humphry  Davy,  Knt.  LL.t).  Sec. 
R.S. — 8.  On  a  Periscopic  Camera  Obscura  and  Microscope. 
By  William  Hyde  WoUaston,  M.D.Sec.  R.S.—g  Further 
Experiments  and  Observations  on  the  Influence  of  the  Brain 
on  the  Generation  of  Animal  Heat.  By  B.  C.  Brodie,  Esq, 
F.R.S.  Communicated  to  the  Society  for  promoting  the 
Knowledge  of  Animal  Chemistry,  and  by  them  to  the  Royal 
Society. — 10.  On  the  difl'erent  Structures  and  Situations  of 
the  Solvent  Glands  in  the  digestive  Organs  of  Birds,  ac- 
cording to  the  Nature  of  their  Food  and  particular  Modes 
of  Life,  By  Everard  Home,  Esq.  F.R.S. — 11,  On  some 
Combinations  of  Ptjosphorus  and  Sulphur,  and  on  some 
other  Subjects  of  Chemical  Inquiry.  By  Sir  Humphry 
Davy,  Knt.  Sec.  R.S. 
■'^ ,       .       -  ,  .  ■_    .  .-J. 

LXIX.  Proceedings  of  Learned  Societies, 

HOYAL    SOCIETY. 

JL  HIS  Society  resumed  its  sittings  on  the  5th  of  November, 
ihe  Right  Hon.  Sir  Joseph  Banks  in  the  chair. 

A  letter  from  Sir  H.  Davy  to  the  President  was  read. 

In  this  letter  Sir  H.  Davy  describes  the  properties  of  a 
new  and  very  extraordinary  detonating  compound. 

It  may  be  formed  by  exposing  chlorine,  or  oxymnriatic 
gas,  to  a  weak  solution  of  ammonia,  of  nitrate  or  of  oxa- 
late of  ammonia. 

It  appears  in  the  form  of  a  yellow  oil,  heavier  than  water. 
It  appears  to  be  composed  of  chlorine  and  nitrogene.  It 
<ietonates  violently  by  a  heat  below  that  of  boiling  water, 
and  even  explodes  by  a  very  gentle  friction. 

It  seems  to  be  by  far  the  most  powerful  explosive  sub- 
stance known.  Sir  H.  Davy,  in  endeavouring  to  collect  th« 
products  from  the  explosion  of  a  small  particle  not  bigger 
than  a  grain  of  mustard  seed,  was  severely  wounded  in  the 
<;ye,  and  the  vessel  in  which  the  experiment  was  made  was 
broken  into  pieces. 

Sir  H.  Davy  stated  in  his  letter,  that  the  first  notice  of 
the  existence  of  such  a  substance  was  contained  in  a  letter 
he  received  from  a  gentleman  at  Paris,  but  the  manner  of  its 
preparation  was  not  mentioned  ;  and  though  said  to  be  dis- 
covered a  year  ago,  no  reference  to  it  is  made  in  any  of  the 
French  Journals. 

On  the  I2th  was  read  an  interesting  paper  by  the  Astro- 
nomer Royal,  Mr.  Pood,  on  the  summer  solstice  and  the 
snural  quadrant  at  Greenwich. 

Pn  the  19th,  a  paper  on  what  is  called  near-sight,  and  the 
B  b  2  best 
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best  remedies  for  defective  vision,  by  Mr.  Ware,  was  rca<l 
to  the  Society. 

%•  In  our  last  Volume,  p.  73,  in  a  Paper  read  before  the  Royal  Society, 
Jan.  23,  <'  On  the  Structure  of  the  Eyes  of  Man  and  Birds,  &c."  it 
was  stated  to  have  been  by  Mr.  Campion — 'The  paper,  we  under- 
stand, was  by  Mr.  Philip  Crampton,  F.R.S. 

PHILOSOPHICAL  SOCIETY  OF  LONDON. 

During  this  month  the  attenlion  of  the  Society  h^s  been 
tlirected  to  tv\o  lectures  on  the  subject  of  Light  and  Heat, 
by  Mr.  W.  Htnley. 

As  the  ancient  theories  of  light  and  caloric  had  under- 
gone so  much  discussion,  and  as  other  new  ones  had  lately 
been  adopted  and  supported  by  several  illustrious  philoso- 
phers, it  became  an  interesting  subject  for  the  investigation 
of  the  Society.  In  the  lecture  on  Light  Mr.  H.  gave  3 
very  able  analysis  of  the  curious  experiments  of  Mr.  Ma- 
ins, which  confirmed  his  opinion  of  the  polarity  of  light ; 
and  after  the  most  impartial  review,  he  felt  perfectly  satis- 
fied viith  the  opinions  of  Sir  Humphry  Davy  on  tliis  poijit^ 

On  the  subject  of  Caloric  he  entered  at  much  length, 
and  gave  an  abstract  of  the  different  theories,  from  thai  of 
Zeno  to  those  of  the  present  time.  He  dwell  more  parti- 
cularly on  the  two  theories  maintained  by  the  philosophers 
of  the  present  day,  and  his  arguments  \a  ere  directed  prin- 
cipally against  the  material  theory  ; — that  which  supposes 
caloric  to  be  a  peculiar  and  subtle  fluid,  capable  of  pervad- 
ing, in  a  greater  or  lesser  degree,  every  kind  of  matter,  and 
of  counteracting,  by  its  repulsive  power,  the  attraction  of 
cohesion,  an  opinion  adopted  almost  universally  by  the  che- 
mists. Mr.  H.  brought  forward  a  number  of  facts  which 
it  could  not  satisfactorily  explain,  but  which  favoured  in  the 
most  happy  maimer  that  hypothesis,  which  accounts  for  the 
phannmtnaof  heated  bodies,  by  supposing  the  particles  of 
matter  to  be  endowed  with  a  power  of  repulsion,  and  that 
the  effects  of  heat  are  only  attributable  to  a  rapid  motion  of 
the  minuter  particles  of  matter,  rather  of  a  vibrating  kind, 
or  of  one  round  their  own  axis, — an  opinion  now  warmly 
supported  by  Sir  H.  Davy,  The  theory  was  supported  by 
the  lecturer  by  a  number  of  well  chosen  experiments,  which, 
though  not  able  perhaps  to  carry  conviction  to  the  sup- 
porters of  the  material  theory,  are  yet  deseiving  of  their 
attention,  as  affording  a  proof  of  the  impossibility  of  satis- 
factorily accounting  for  all  the  phaenomena  of  litat  by  one 
single  theory. 

^rratum  in  our  last,  page  311 — For  Rev.  J.  Nightingale,  read  fV.  €•  Petti- 
grew,  l^sQ,  Curator. 
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KIRWANIAN  SOCIETY  OF  DUBLIN. 

Nov.  18.  A  Paper  <'  On  the  Nature  and  certain  Combi- 
nations of  a  newly  discovered  Vegetable  Acid,"  was  read 
by  M.  Donovan,  Esq. 

in  examining  ihe  combinations  of  this  acid,  the  author's 
principal  object  was  to  point  out  the  characteristics  by 
which  they  may  he  distinguished  from  those  of  other  acids* 
Distinctions  so  obvious  as  not  to  require  particular  notice, 
exist  between  this  and  all  other  acids  except  the  mahc. 
Even  the  latter,  although  having  a  resemblance  in  some  in- 
stances, is  distinguisable  by  several  striking  properties.  The 
following  abstract,  notwithstanding  th.^t  it  does  in^t  comprise 
every  particular  difference,  will  sufficiently  illustrate  the 
comparative  properties  of  the  two  acids. 

Malic  acid  is  always  brown,  The  new  acid  is  colourless 

^ven  when  prepared  accord-     at  any  degree  of  concentra- 


ing  to  the  process  of  Vau 
quelin. 

Malic  acid  unites  to  oxide 
of  lead,  and  forms  a  powder 
which  cannot  by  any  known 
means  be  made  to  assume 
the  crvstalline  form. 

Matic  acid,  when  present- 
ed to  carbonate  of  lime,  al- 
ways forms  an  acidulous  salt, 
which  cannot  be  rendered 
neutral  even  by  boiling  the 
malate  to  dryness,  on  an  ex- 
cess of  the  carbonate.  The 
acidulous  solution  in  some 
days  deposits  crystals. 

The  same  observations 
hold  good  with  regard  tor 
barvtes. 


Malic  acid  forms  with 
magnesia  a  salt  which  deli- 
quesces, and  which  does  not 
assume  the  crystalline  form. 

The  new  acid  decomposes  malate  of  lead. 


tion. 

The  new  acid  unites  to 
lead,  and  easily  forms  crys- 
tals of  a  peculiar  lustre  and 
beauty. 

The  new  acid,  when  merely 
agitated  with  carbonate  of 
lime,  forms  a  neutral  salt, 
which  almost  immediately/ 
precipitates. 


The  new  acid,  when  heated 
on  carbonate  of  barytes,  dis- 
solves an  excess  of  base;  the 
other  properties  of  the  com- 
pound are  like  those  of  the 
preceding. 

The  new  acid  forms  with 
magnesia  a  crystallized  salt, 
which  requires  28  parts  of 
water  at  60',  for  solution. 
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GEOLOGICAL  SOCIETY*. 

This  society  held  lis  first  nieeting  of  the  present  Session 
on  Friday,  Nov.  6,  1812. — ^^Fhe  President  in  the  Chair. 
Sundry  presents  of  books  and  specimens  were  reported. 
A  second  letter  from  Ed.  L.  Irton,  Esq.  in  answer  to 
some  queries  by  the  President,  relative  to  the  sanfl  tubes 
found  at  Drigg  in  Cumberlaixi,  was  read,  and  thanks  were 
voted  for  the  same. 

From  this  it  appears  that  the  tubes  have  hitherto  been 
fbund  only  in  a  single  hill  of  drift  sand  on  the  sea  shore,' 
of  the  extent  of  about  five  acres'.  The  entire  form  of  the 
tubes  is  not  known,  for  they  are  discovered  in  consequence 
of  being  laid  bare  by  the  drifting  of  the  sand  ;  and  the 
same  cause  ahnost  always  breaks  off  and  injures  their  upper 
extremity.  The  manner  in  which  they  terminate  below  is 
still  less  known  ;  one  of  the  tubes  was  exposed  by  hazardous 
digging  in  running  sand,  to  the  depth  of  about  fifteen  feety 
without  the  least  appearance  of  its  being  about  to  terminate. 
They  lie  parallel  ta  each  other,  and  nearly  vertical,  but  at 
unequal  distances  ;  the  number  inu&t  be  very  considerable, 
Mr.  Irton  having  himself  taken  away,  at  different  time&, 
not  less  than  a  hundred.  The  tubes,  when  first  dug  out, 
are  very  flexible,  but  exposure  to  the  air  for  a  few  seconds 
deprives  them  of  this  quality.  The  unciuosity  of  the  in- 
ternal glazing  of  these  tubes,  when  recently  dligup,  stated 
by  Mr.  Irton  in  his  fir&t  letter,  on  the  authority  of  an- 
other person,  appears  on  more  accurate  exaHiination  to  be 
a  mistake. 

A  communication  from  George  Cumberland,  Esq.  re- 
lative to  some  limestone  strata  in  the  neighbourhood  of 
Bristol,  was  read,  and  thanks  were  voted  for  the  same. 

The  strata  here  described  compose  the  rocks  opposite  to 
the  Hotwell  warks,  and  are  further  illustrated  by  two 
drawings  j  the  one  of  the  exteunal  face  of  the  rocks,  the 
other  of  a  large  cavern  recently  discovered.  In  clearing 
the  grcMjnd  for  the  erection  of  houses  opposite  the  old  York 
hotel,  on  Clifton  downs,  some  interesting  varieties  of  sul- 
phate of  stpontian  were  met  with  ;  but  the  place  being  now 
covered  with  building  and  garden-grounds,  there  is  little 
likelihood  of  its  being  &oon  again  opened  to  the  researched 
of  the  mineralogist. 

A  communijaiion,  accompanied  by  three  drawings  in 
illustration  from  Dr.  Mac  Culloch,  Mem.  G.  S.  relative 
to  a  remarkable  interrupted  vein  in  limestone,  was  read, 
and  thanks  were  voted  for  the  same.  This  vein  occurs 
ill  a  millstone  which  was  shipped  from  Limerick^  and  is 
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at  present  at  the  royal  powder-mills  at  Waltham  Abbey. 
The  stone  itself  is  a  dark  blue  slaty  limestone,  containing 
comminuted  fragments  of  marine  remains;  the  vein  by 
which  it  is  traversed  is  whitish  compact  carbonate  of  lime. 
This  vein,  in  its  present  state,  consists  of  a  number  of 
separate  angular  fragments,  having  somewhat  of  a  general 
])ara!lelism,  with  such  a  correspondence  at  any  two  neigh- 
bouring exireuiities,  as  to  render  it  a  matter  past  doubt 
that  ihey  have  once  formed  a  continuous  vein.  To  dis- 
place such  a  vein  into  its  present  position,  it  is  necessary 
to  suppose  that  the-rock  originally  consisted  of  a  series  of 
very  thin  strata,  which  being  fissured  across,  formed  a 
space  for  the  reception  of  the  substance  of  the  vein.  It  is 
evident  from  the  angularity,  and  the  irregularly  serrated 
edges  of  the  displaced  fragments,  that  ihe  white  calcareous 
carbonate  must  have  been  j)erfectly  indurated  at  the  time 
of  its  displacement ;  yet,  that  the  strata  of  the  limestone 
must  have  been  in  a  state  to  admit  of  a  series  of  shifts  or 
slides,  each  successively  advancing  with  equal  intervals 
beyond  the.  one  preceding  it  :  it  is  necessary  also  lo  sup- 
pose that  the  straia  must  have  been  in  some  condition 
admitting  them  to  adhere  intimately  together,  either  at 
the  period  when  the  slides  took  place,  or  afterwards,  from 
the  perfect  obliteration  of  the  seam.  By  what  theory  can 
these  facts  be  explained  ? 

Friday,  Nov.  20. — The  President  in  the  Chair. 

Mr.  Dunston,  having  signed  the  obligation,  was  admitted 
a  member  of  the  Society. 

The  Right  Hon. Dundas  was  elected  an  ordinary 

member  of  the  Society. 

Thomas  Murdoch,  F.  R.  S.  of  New  Cavendish  street, 
Portland  Place ; 

George  Tuthill,  M.  D.  F.  R.  S.  of  Soho  Square  ; 

Mr.  William  Nicholson,  civil  engineer,  Bioomsbury 
Square ; 

Thomas  Hare,  Esq.  surgeon,  Argyle-street ; 
were  severally  proposed  as  ordinary  members  of  the  Society. 

The  Secretary  reported  that  the  following  communication 
had  been  received,  viz.  "  Observations  on  abed  of  green- 
stone near  Walsall  in  Staflfordshire,"  by  Arthur  Aikin,  Esq, 
Secretary. 

The  Secretary  further  reported,  that  the  following  presents 
had  been  received  ;  and  thanks  were  voted  for  the  same,  viz, 

1.  Specimens  of  rocks  from  Sicily  from  Dr.  Franck, 
M.G.S. 

2.  Specimens  illustrative  of  Mr.  Aikin's  paper. 

Bb4  3.  Two 
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3.  Two  tons  of  coals  for  the  use  of  the  Society :  one 
from  Wyken,  nccar  Coventry  :  the  other  from  Petsall  in 
StaflTordshire,  from  William  James,  Esq.M.  G.S. 

A  communication  from  Arthur  Aikin,  Esq.  Secretary^ 
entitled,  "  Some  observations  .on  a  bed  of  greenstone  near 
Walsall,  Staffordshire,'*  was  read,  and  thanks  were  voted 
for  the  same. 

The  greenstone,  which  is  the  subject  of  this  paper,  is  of  a 
dark  blackish-blue  green  colour  ;  has  a  glimmering  lustre, 
and  an  uneven  fracture,  breaking  into  irregularly  wedge- 
sha})ed  blunt-edged  fragments :  it  is  tough,  acCjUiring  a 
kind  of  polish  under  the  hammer,  is  moderately  hard,  and 
rather  heavy.  It  strongly  attracts  the  magnetic  needle,  and 
effervesces  on  immersion  in  cold  diluted  muriatic  acid.  It 
consists  principally  of  felspar,  mixed  with  calcareous  spar, 
with  minute  shining  black  grains  of  angitc,  and  of  horn- 
blende. It  is  penetrated  by  nearly  vertical  contemporaneous 
slender  veins  of  calcareous  spar,  and  after  a  few  weeks 
exposure  to  the  air  acquires  a  liver-brown  colour,  and  falls 
to  pieces. 

It  occurs  in  the  Independent  Cpal  Formation,  but  is 
not  CO  extensive  with  that  formation  ;  nor,  indeed,  in  the 
opinion  of  the  author  of  the  paper,  is  it  to  be  considered  as 
a  true  bed,  but  rather  a  lateral  vein  branching  off  from  a 
large  dyke  of  greenstone  that  con  es  up  to  the  surface, 
dividing  the  colliery  in  which  the  greenstone  bed  is,  from 
another  adjacent  to  it. 

On  comparing  the  strata  above  and  below  the  greenstone 
with  the  very  same  strata  that  have  been  pierced  through 
in  a  part  of  the  colliery  where  the  greenstone  does  not 
occur,  it  appears,  That  ihe  bed  of  slaty  clay,  with  balls  of 
irorrstone  lying  upon  the  greenstone,  does  not  materially 
differ  from  the  same  bed  where  the  greenstone  is  absent  ; 
hut  that  the  beds  immediately  Z'e/o?/-' the  greenstone,  present 
very  different  characters  where  they  arc  covered  by  this 
latter,  from  what  they  do  where  the  contrary  is  the  case. 
These  beds  are  1.  Sandstone;  2.  Bituminous  shale  with 
slender  seams  of  coal ;  and  3.  A  coal  somewhat  more  than 
a  yard  thick.  Of  these,  the  sandstone  is  considerably  in- 
durated :  the  bituminous  shale  is  also  indurated,  entirely* 
deprived  of  bitumen,  and  is  broken  more  or  less  into  angu- 
lar pieces,  and  mixed  with  the  lov\er  part  of  the  sandstone 
bed.  The  yard  coal  is  also  entirely  deprived  of  bitumen, 
is  stained  and  iridescent  on  the  surface  of  its  natural  joints, 
and  is  more  friable.  These  changes  appear  to  accompany 
the  superposition  of  the  greenstone  bed  through  its  whole 
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extent ;  and,  from  the  circumstance  of  their  ceasing  whire 
the  greenstone  terminates,  they  appear  to  be  occasioned  irt 
feome  way  or  other  by  this  bed. 


IMPERIAL  INSTITUTE  OF  PRANCE. 

[Continued  from  p.  514.] 

Optics  of  Ptolemy, 

It  was  thought  that  this  work  was  entirely  lost :  a  few 
lines  only  of  it,  handed  down  by  Bacon  and  afterwards 
copied  by  Mmitucla,  were  supposed  to  be  all  that  remained. 

Count  Laplace  was  the  first  to  announce  that  the  Im- 
perial Library  possessed  the  Latin  translation  made  by 
Ammiratus  Eugenius  Siculus.  M.  Humboldt  having  read 
this  translation,  communicated  it  to  M.  Delambre,  who 
made  an  extract  from  it  too  copious  to  be  inserted  here  at' 
length,  and  which  he  read  to  the  Class  on  the  7th  of  Octo- 
ber. This  work,  the  first  book  of  which  was  wanting  in 
the  Arabic  MS.  from  which  Ammiratus  translated,  con- 
tains abundance  of  obscure  metaphysics,  physical  explana- 
tions which  are  little  better,  an  erroneous  system  on  Vision, 
which  we  find  more  amply  detailed  in  the  Optics  of  Euclid, 
and  in  Cleomcdes,  some  true  theorems,  but  demonstrated  in 
a  long  and  tedious  manner.  A  more  careful  translation 
would  add  absolutely  nothing  to  our  present  stock  of  know- 
ledge. But  the  errors  even  of  Ptolemy  are  not  without  in- 
terest'to  the  history  of  science :  an  extract  from  a  few  of 
its  pages  will  satisfy  our  curiosity  in  this  respect :  but  not- 
withstanding these  imperfections,  the  work  in  question  con- 
tains two  very  remarkable  articles. 

In  the  first,  Ptolemy  gives  a  very  precise  and  complete 
account  of  the  effects  of  astronomical  refraction.  He  po- 
sitively asserts  that  these  effects  are  the  more  considerable 
the  nearer  the  star  is  to  the  horizon ;  that  the  refraction 
constantly  brings  the  star  to  the  zenith  ;  that  it  diminishes 
in  appearance  the  parallel  of  the  described  star,  because  it 
generally  diminishes  its  polar  distance,  except  however 
when  the  star  passes  the  meridian  between  the  zenith  and 
-the  pole,  because  then  by  drawing  the  star  to  the  zenith  it 
removes  it  From  the  pole :  thus,  its  parallel  in  this  case 
ought  tomcrease;  but  then  the  effect  is  insensible,  be- 
cause the  star  is  too  close  to  the  zenith.  In  this  respect, 
therefore,  Ptolemy  was  further  a^lvaiiced  than  Tycho  Brahe, 
Kepler,  Hevelius,  and  all  the  astronomers  to  the  time  of 
Cassini,  who  was  the  first  among  the  moderns  to  ascertain 
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that  refraction  did  not  cease  entirely  but  at  the  zenith* 
To  conclude  :  Ptolemy  contents  himself  with  vaguely  point- 
ing out  in  what  way  wc  may  determine  the  quantity  of  re- 
fraction ;  hut  he  gives  no  part  of  it.  We  were  hitherto 
far  from  supposing  that  Ptolemy  entertained  so  expansive 
and  accurate  ideas,  more  especially  as  there  is  not  a  single 
passage  in  the  whole  Almagistus  which  speaks  of  refraction, 
and  that  it  was  by  a  false  interpretation  that  in  two  places 
a  vague  idea  was  supposed  to  have  been  conveyed  of  their 
principal  effects. 

But  it  is  still  more  curious,  that  Ptolemy  knew  as  well  a^ 
the  moderns  the  refraction  which  the  light  undergoes  in 
passing  from  the  air  into  water  or  into  glass,  and  gives 
tables  for  all  the  angles  of  incidence  fron  10  to  100°.  H^ 
«ven  points  out  the  njeihod  of  constructing  these  tables 
from  observation ;  and  he  sees  that  the  angles  broken  off 
do  not  decrease  in  the  same  ratio  with  the  angles  of  inci- 
dence. He  had  no  idea  of  comparing  the  sines  or  th^ 
chords  of  the  double  arcs ;  but  from  these  tables  we  may 
easily  deduce  the  relation  of  the  sines  ;  and  what  proves 
that  these  observations  were  accurately  niade,  is,  that  M. 
pelambre  has  determined  that  they  differ  very  little  from 
those  which  were  found  by  Newton. 

The  calculations  of  Ptolemy  are  4  :  3,05656  and 
3  :  2,0098;  those  of  Newton  are  4  :  299432  and  3  :  1,93408; 
this  small  difference  may  arise  from  Newton's  using  rain 
water  in  his  experiments ;  whereas  Ptolemy  may  have  used 
common  water;  and  perhaps  also  the  common  glass  used 
by  Newton  had  not  the  same  density  with  the  purest  glass 
of  the  ancients. 

[To  be  continued.] 

LXX.  Intelligence  and  Miscellaneous  Articles, 

TO  THE  LOVERS  OF  NATURAL    HISTORY,   AND  THB  GENE- 
ROUS AND  HUMANE  IN  GENERAL, 

In  a  Note  at  page  82  of  the  39th  volume  of  the  Philoso- 
phical Magazine,  the  Editor  took  the  liberty  of  requesting 
the  attention  of  the  affluent  among  his  readers,  to  the  di- 
stressed situation  of  the  ailing  vidow  with  six  orphan 
children,  and  the  aged  mother,  of  the  late  very  ingenious 
Mr.WiLLiAM  Martin,  F.L.S.  Gcol.  Soc.  of  London,  &c. 
i)f  Macclesfield  in  Cheshire,  author  of  '*  Outlines  of  the 
Method  of  Extraneous  Fossils**  (an  elementary  and  general 
work  on  this  interesting  subject) ;  of  **  Petrificata  Derli^ 
ensia^  or^  Figures  aad  Descriptions  of  Petrifactions  collect-' 
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ed  in  Derbyshire,"  (the  result  of  much  local  research  and 
patient  investigation,)  and  of  a  paper  on  Roltenstone,  in  the 
Manchc'^ter  Memoirs,  &c. ;  and  he  is  sorry  to  learn  by  a 
recent  letter  from  Mrs.  Martin,  that  the  generous  contribu- 
tions of  her  hue  husband's  friend:*,  (for  which  she  desires 
to  express  the  utmost  gratitude.)  and  the  small  income  that 
she  has  from  her  situation  as  Librarian  lo  the  Macclesfield 
Reading  Society,  have  proved  rather  inadequate  to  the  sup- 
port ot  her  family,  and  necessitate  her  to  another  appeal 
to  the  generosity  of  the  public,  for  enabling  her  to  meet  the 
increasmg  difficulties  of  her  situation. 

The  Editor  understands  that  some  copies  of  the  two  first 
mentioned  works  remain  yet  on  sale  for  the  benefit  of 
Mrs.  M.  in  the  hands  of  Messrs.  Wtiite  and  Cochrane  ia 
Fleet-Street,  and  who  likewise  receive  and  remit  the  con- 
tributions of  the  feeling  and  humane;  as  does  also  Mr. 
Wilson  Lowry,  of  No.  57,  Great  Titchfield-Street;  and 
the  Editor  would  gladly  do  the  same  by  any  sums  that  may 
be  sent  to  his  Office  in  Pickett- Place,  Temple-Bar. 


Mr.  W.  Davis  has  in  the  press  a  fifth  edition  of  hi^ 
•Treatise  on  Land  Surveying  by  the  chain,  cross  and  ofF-set 
staffs ;  a  description  of  the  new  invented  plan  and  map 
meters,  and  a  supplement  on  conducting  subterraneous 
surveys,  greatly  improved,  enlarged,  and  newly  arranged^ 
to  which  will  be  added  a  portrait  of  the  author. 

Also  No.  XVL  of  the  Gentleman's  Mathematical  Com- 
panion for  1813,  is  in  great  forwardness. 
#  ' ■ 

THE  FINE  ARTS. 

The  lovers  of  Grecian  sculpture  must  be  pleased  to  hear, 
that  this  country  will  receive  a  great  and  important  acces- 
sion to  its  stores,  in  a  frize  of  alto  relievo,  100  feet  long, 
found  by  Messrs,  Leigh,  Cockerell,  Foster,  Baron  Haller, 
and  Monsieur  I/uikt,  at  the  Temple  of  Apollo  Epicurius, 
Phigalia,  evidently  one  of  the  works  of  Phidias.  From  the 
unconnected  state  in  which  the  different  parts  were  found, 
the  gentlemen  who  have  examined  if  have  not  yet  been  able 
to  unite  it  sufficiently  well  to  form  an  idea  of  the  subject; 
but,  from  every  opinion  formed  a,t  present,  it  appears  to 
contain  the  two  subjects  of  the  quarrel  which  arose  at  the 
marriage  of  Pirithous  with  Hippodamia,  and  the  battle  be- 
tween the  Amazons  and  the  Athenians.  Of  the  former 
there  can  be  no  dou.bt,  since  many  of  the  events  Vhich 
thwe  occurred  are  too  remarkable  to  be  iiiistaken,  particu- 
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larly  where  the  centaur  Eurythion  endeavonrs  to  carry 
away  Hippodamia,  and  is  prevented  by  Theseus;  also  the 
two  centaurs,  who  are  seen  forcibly  carrying  away  the  vir- 
gin, and  the  youth  her  lover.  The  latter  subject  is  more 
difficult  ot"  divination  ;  and  the  suggestion  of  its  being  the 
abovementioned,  arises  only  from  the  persons  of  Antiopc 
and  Theseus  being  very  conspicuous  in  the  groupe.  The 
whole  formed  the  frize  of  the  interior  of  the  Cella,  which 
was  of  the  Ionic  order,  and  the  relievo  is  even  higher  than 
that  of  the  temple  of  Theseus.  The  opinion  of  its  being 
the  work  of  Phidias,  independently  of  the  style  of  sculp- 
ture, is  also  strengthened  by  the  circumstance  of  the  temple 
being  built  by  Ictinus,  who  generally  gave  the  preference  to 
the  above  sculptor. 

The  Members  of  the  Turin  Academy  have  offered  prizes 
of  6'00  francs  for  each  of  the  best  memoirs  on  the  follow- 
ing subjects  : 

1.  "  An  account  of  the  origin,  appearance  or  formation 
of  aerolites,  either  ancient  or  modern,  but  founded  upon  ri- 
gorous principles,  and  upon  conclusions  from  incontro- 
vertible facts,  and  which  will  consequently  agree  with  the 
various  atmospherical  phcenomena  which  precede,  accom- 
pany, and  follow  the  fall  of  an  aerolite.'* 

2.  '^  Determine  the  epoch  of  the  perihelion  return  of  the 
comet  of  1759,  generally  known  by  the  name  of  Haller's 
Comet,  taking  a  minute  account  of  the  perturbations." 

The  Academy  requires  the  reduction  into  numbers  of  the 
analytical  forms. 

The  memoirs  are  to  be  transmitted  to  Turin  on  or  before 
the  1st  August  1813. 


THE  NEW  COMET. 

Extract  from  a  Paper  read  to  the  French  Institute, 
Aug,  31,  1812.  %  M.  Aicolet^ 

'*  A  new  comet  was  discovered  on  the  20th  of  July,  by 
M.  Pons,  at  Marseilles,  and  on  the  1st  of  August  follow- 
ing by  M.  Bouvard  at  Paris.  M.  Bouvard  and  myself 
calculated  that  the  comet  would  come  nearest  in  contact 
with  the  sun  on  the  15th  of  September,  92'.  27''.  mean 
time,  reckoned  from  the  midnight  of  Paris. 

**  The  distance  from  the  earth  to  the  sun  being  taken  as 
Mnity,  that  of  the  coniei  in  its  perihelion  will  be  0,77^83 5. 
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<'  The  longitude  of  its  ascending  node  is  253".  18*,  SO". 
"  That  of  the  perihelion  on  the  orbit  .  92o.  58'.  30". 
"  Its  inclination  on  the  ecliptic      .     .     .       74^     20'.     30". 

*^  The  motiv)!!  of  the  comet  is  direct  :  in  addition  to  its 
©low  motion,  it  affords  a  remarkable  uniformity  in  longitude 
and  latitude;  and  these  two  circutnstances  have  rendered 
the  calculations  more  difficult  of  execution. 

*'  It  approac  hes  the  earth  very  slowly.  There  are  some 
days  when  we  know  its  place  in  the  heavens,  and  when  the 
absence  of  the  moon  admits  of  our  observing  it,  on  which 
it  may  be  seen  with  the  naked  eye  :  its  tail  is  nearly  two 
degrees  long.  It  may  appear  striking  to  those  who  shali 
be  able  to  choose  a  convenient  time  and  place  for  observing 
it;  but  whatever  may  be  the  favourabhj  circumstances  un- 
der which  it  presents  itself  to  our  vision  in  France,  it  is  far 
from  being  so  luminous  as  the  comet  of  la>t  year.  But  this 
is  of  little  consequence  to  astronomers,  who  do  not  found 
their  observations  upon  the  fugitive  characters  which  attend 
these  phaenomena.  The  comet  in  question  was  at  first  seea 
and  calculated  upon  without  a  tall,  and  mitiht  have  dis- 
appeared in  this  state  without  causing  the  least  regret  aujong 
astronomers.  If  they  now  pursue  its  progress  until  it 
disappears,  it  will  only  be  to  perfect  its  elements,  and  to 
ascertam  if  their  series  of  observations  furnishes  any  index 
on  the  subject  of  its  revolution." 

A  private  letter  from  the  environs  of  Mount  Caucasus 
conveys  the  following  intelligence: — 'Mt  has  been  long 
known  that  the  rich  inhabitants  and  invalids  of  Russia  used 
to  frequent  the  hot  springs  of  Caucasus,  and  that  they  were 
in  great  repute.  They  suddenly  disappeared  in  the  month 
of  March  last,  and  re-appeared"  in  April  upon  the  ridge  of 
the  mountain,  but  in  much  greater  quantity,  and  much 
hotter  than  before  ;  but  not  a  drop  was  to  be  found  in  the 
site  occupied  by  the  former  buildings.  The  spnngs  dis- 
appeared without  any  earthquake  or  other  perceptible 
phaenomenon.  New  bath  houses  have  been  hastily  con- 
structed where  the  springs  now  flow." 

Mr.  Bakewell  will  commence  a  Course  of  Lectures  on 
Geology  and  Mineralogy,  at  the  Surry  Institution^  in  Ja- 
l)uary  18 13, 

ELECTRICITY. 

Mr.  Singer  will  employ  his  powerful  apparatus  during  the 
fiisuing  season,  in  a  Series  of  Lectures  on  Electrical  and 

Electrp'* 
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Electro-Chemical   Science,    at   the  Scientific   Institution j 
Princes  Street,  Cavendish-Square. 

The  lectures  will  embrace  every  important  feature  of  these 
interesting  subjects,  including  the  latest  researches  ot  the 
continental  philosophers,  and  a  variety  of  original  matter. 
We  are  informed  the  lectures  will  commence  toward  the 
close  of  December, 

LIST  OF  PATENTS  FOR  NEW  INVENTIONS. 

To  George  Paxon,  of  Hampstead,  in  the  county  of  Mid- 
dlesex, upholder,  for  his  improvements  in  the  manufacture 
of  a  bedstead  or  bed-frame  to  relieve  the  bed-ridden,  the 
ruptured,  and  sufferers  with  broken  limbs,  gout,  or  any  other 
affliction. — -28th  August,  1812. 

To  Leger  Didot,  of  Prospect  Place,  Edgware  Road,  in 
the  county  of  Middlesex,  gent.,  for  his  improvement  in 
moulds  for  making  paper. — 25th  Sept. 

To  Durs  Eegg,  of  the  Strand,  in  the  county  of  Middle- 
sex, gun-maker,  for  his  improvements  in  the  construction 
of  fire  arms  and  their  locks,  and  also  in  the  apparatus  for 
trying  and  loading  them. — 25lh  Sept. 

To  Thomas  Handford,  of  the  Strand,  in  the  city  and 
liberty  of  Westminster,  cabinet-maker  and  portable  desk- 
manufacturer,  for  his  travelling  trunk  on  an  entire  new 
construction,  which  will  preserve  the  property  deposited 
therein  in  a  far  greater  degree  than  any  heretofore  made  or 
now  in  use. — 23th  Sept, 

To  John  Bunn,  of  Lower  Halliford,  in  the  countv  of 
Middlesex,  iron  hoop  manufacturer,  for  his  improved  me- 
thod of  manufacturing  of  rods  and  hoops  from  old  iron 
hoops. — 25th  Sept. 

To  John  Baptish  Scrny,  of  King*s  Road,  Chelsea,  in  the 
county  of  Middlesex,  doctor  of  medicine,  for  his  certain 
improvements  in  the  methods  already  known  and  practised 
of  raising  sunken  vessels  or  other  matters,  and  in  the  ma- 
chinery used  for  such  purposes. — 25ih  Sept. 

To  Francis  Deakin,  of  Deritend  Mills,  in  the  county  of 
Warwick,  wire  drawer,  for  his  new  method  of  makincj 
kniie,  scissars,  and  various  other  cases  or  sheaths. — 23d  of 
-October. 

To  Thomas  Pardoe,  of  Newgate  Street,  in  the  city  of 
jLondon,  carpet  manufacturer,  for  his  new  ujelhod  of 
working  or  making  carpeting,  denominated  Kiddeiiuinster 
or  Scotch  carpeting,  in  pieces  of  ditfercnt  widths  exceeding 
18  inches  wide,  whereby  a  complete  pattern,  figure  or 
flower  is  made  to  extend  the  whole  width  of  the  piece,  and 

may 


List  of  Patents  for  new  Inventions,  39f 

may  be  worked  or  made  as  a  drop  pattern,  or  otherwise. — , 
23d  Oct. 

To  John  Lewis,  of  FJalF-MoDn-Street,  Piccadilly,  in  the 
county  oF  Middlesex,  For  his  improvements  on  horse  shoes 
and  in  shoiiiio;  horses. — 3ist  October. 

To  Colonel  William  Congreve,  of  Cecil-Street,  in  the 
connty  oF  Middlesex,  for  an  improved  system  of  securing 
buildings,  towns,  dock-yards,  and  ships  from  fire,  combin- 
ing a  power  for  the  raising  of  water  to  the  tops  of  build->^ 
ings,  and  for  other  general  purposes. — Sist  October. 

To  Fid  ward  Charles  Howard,  of  Weslbourn  Green,  in 
the  county  of  Middlesex,  for  a  process  for  preparing  and 
refining  sugars. — 31st  October, 

To  Peter  Nouaille,  of  Greatness,  near  Seven  Oaks,  in  the 
county  of  Kent,  Esq.  for  a  method  of  saving  water  in  me- 
chanical and  hydraulic  purposes. — Slst  October. 

To  Benjamin  Cook,  of  Birmingham,  in  the  county  of 
Warwick,  gilt-toy-manufacturer,  for  an  improved  method 
of  making  or  constructing  window-blinds,  fire-screens, 
chimney-pieces,  sashes,  doors,  picture- frames,  and  frames 
for  dressing,  pier  and  other  glasses,  and  various  other  use- 
ful and  ornamental  articles. — 3 1st  October. 

To  William  Caslon  the  younger,  of  Dorset-Street,  Sa- 
lisbury-Square, in  the  City  of  London,  letter-founder,  for 
his  improved  printing  type. — 31st  October. 

To  Joseph  Bramah,  of  Pimlico,  in  the  county  of  Mid- 
dlesex, engineer,  for  certain  improvements  in  the  method 
of  constructing,  laying  down,  and  organizing  the  mam  and 
other  pipes  for  the  conveyance  of  water  for  the  supply  of 
the  metropolis  of  London,  and  other  cities,  towns,  and 
places  where  public  water-works  are  adopted  j  and  applying 
the  water  so  conveyed  to  a  variety  of  other  useful  purposes. 
— 3 1st  October. 

To  Robert  Salmon,  of  Woburn,  in  the  county  of  Bed- 
ford, surveyor,  for  improved  guards  and  shades  for  windows, 
whereby  security  ia  obtained,  and  the  sun  and  weather  more 
certainly  kept  otf,  than  has  hitherto  been  effected  by  any 
-other  shade  or  blind. — 31st  October. 

To  Wdliam  Evetts  Sheffield,  of  Somers  Town,  in  the 
county  of  Mici<llesex,  gentleman,  for  an  improved  appara- 
tus and  furnaces  for  separating  metallic  aud  other  sub- 
stances from  their  ores,  or  whatever  matters  may  be  com- 
bined, united,  or  mixed  with  them,  and  in  the  applicatioa 
of  the  same. — 31st  October. 

To  Thomas  Lea,  of  Kidderminster,  in  the  county  of 
Worcester,  carpet -manufacturer,  for  certain  improvementg 
in  the  making  of  carpets.— 31  st  October.  meteo- 
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meteorological  table, 

By   Mr.  Gary,  op  the  Strand, 

For  November  1812. 


Thermometer. 

Height  of 

the  Barom. 

Inches. 

egreesofDry- 
essby  Leslie's 
[ygrometer. 

Days  of 

Month. 

if 
"1 

Z 

Weather. 

00  "^ 

" 

Q    C« 

Oct.  27 

45 

50° 

42« 

29- 70 

0 

Stormy 

28 

40 

52 

36 

•40 

10 

Stormy 

29 

34 

46 

40 

•72 

26 

Fair 

30 

44 

47 

42 

•62 

20 

Fair 

31 

44 

48 

48 

•90 

32 

Fair 

Nov.  1 

50 

56 

46 

•90 

25 

Cloudy 

2 

50 

54 

47 

•99 

20 

Fair 

3 

47 

51 

40 

30-07 

22 

Fair 

4 

43 

50 

40 

29-96 

27 

Fair 

5 

40 

47 

38 

•84 

26 

Fair 

6 

34 

46 

35 

•SO 

'    28 

Fair 

7 

30 

42 

32 

•SO 

20 

Fair 

8 

27 

42 

37 

•79 

10 

Fair 

9 

38 

44 

38 

•78 

11 

Fair 

10 

32 

42 

40 

30' 16 

22 

Fair 

11 

40 

46 

40 

29-92 

20 

Cloudy 

12 

41 

42 

45 

•72 

0 

Kain 

13 

46 

54 

52 

•32 

0    " 

Rain 

14 

50 

54 

40 

'35 

6 

Cloudy 

15 

40 

47 

42 

•60 

10 

Fair 

16 

45 

46 

40 

•20 

0 

Rain 

17 

46 

46 

44 

28*96 

0 

Rain 

18 

46 

45 

38 

29*20 

0 

Rain 

19 

34 

42 

33 

•70 

15 

Fair 

20 

29 

40 

30 

•79 

10 

P'air 

21 

30 

38 

32 

30.00 

15 

Fair 

22 

32 

37 

29 

•28 

10 

Fair 

23 

26 

40 

40 

•27 

H 

Fair 

24 

40 

45 

40 

29-92 

10 

Fair 

25 

42 

46 

38 

•78 

9 

Fair 

26 

40 

47 

40 

•78 

5 

Foggy 

M.  B.  The  Barometer's  height  is  taken  at  one  o'clock. 


[     401     ] 

LXXr.  A  Description  of  a  new  Instrument  for  facilitating 
the  Navigation  of  Ships  at  Sea,  called  "  The  Marine 
Transit."  By  W.  Chavasse,  Lieutenant  in  the  6th 
Regiment  of  the  Madras  Native  Infantry, 

To  Mr,  Tilloch, 

Dear  Sir,  If  you  deem   the   following  Description  of 
the  Marine  Transit  worthy  of  insertion  in  The  Philosophical 
Magazine,  it  is  much  at  your  service. 
I  remain,  dear  sir. 

Yours  very  truly, 

12,  Great  Castle  Street,  Cavendish  Square,  Wm  .  ChAVASSE. 

Dec.  10,  1812. 


The  Marine  Transit, 

The  Marine  Transit  is  intended  for  the  same  purposes 
at  sea,  as  the  Transit  Telescope  on  land,  to  afford  the  means 
of  obtaining  a  daily  correction  or  adjustment  of  our  time- 
keepers, whereby  the  longitude,  or  a  ship's  position,  with 
respect  to  a  particular  meridian,  may  be  ascertained,  and 
many  useful  problems  relating  to  astronomy  satisfactorily 
solved.  Should  this  instrument  answer  the  end  proposed, 
the  public  will  be  indebted  to  the  Right  Honourable  the 
Lords  Commissioners  of  the  Admiralty,  and  the  Honour- 
able the  Court  of  Directors  of  the  East  India  Company,  for 
their  fostering  care  in  extending  to  me  the  means  and  pa- 
tronage necessary  to  insure  the  trial  of  it  under  the  most 
favourable  circumstances. 

At  the  beginning  of  the  present  year,  an  outline  of  the 
plan  was  submitted  to  the  Right  Honourable  the  Lords  of 
the  Admiralty,  when  they  were  pleased  to  order  that  two 
instruments  should  be  made  under  my  superintendence. 
I  have  now  the  pleasure  to  announce  that  the  same  have 
been  completed  by  that  most  competent  workman,  Mr. 
Thomas  Jones,  of  Oxendon-street,  London ;  and  that  we 
are  employed  adjusting  their  rates  of  going,  previous  to 
such  a  course  of  experiments  on  shore,  as  will  determine 
the  propriety  of  taking  them  to  sea. 

The  principle  on  which  the  instrument  is  constructed  is 
simple,  and  promises,  if  there  be  no  improper  assumption 
in  the  premises,  or  mistake  in  the  reasoning,  to  be  effica- 
cious. The  principle  in  few  words  is  this  :  that  equal 
quantities  of  mercury  will  pass  through  a  given  aperture 
in  equal   times,  if  the  same  height  of  column,  reckoned 
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from  the  discharging  aperture,  can  be  uniformly  maintained, 
provided  that  changes  of  temperature  have  no  effect  on  the 
reiult ;  or,  if  ihcv  have,  that  the  tiuaT;tily  of  the  deviation 
may  be  estimated,  and  added  or  subtracted  as  the  case  may 
require. 

A  drawing,  with  a  brief  description,  will  best  explain  the 
construction  of  the  instrument,  and  the  way  in  which  it  is 
proposed  to  apply  to  practice  the  principle  that  has  just 
been  stated.   (See  Plate  X.) 

"Ihe  figure  Ts  a  perspective  representation  of  the  Marine 
Transit,  No.  1,  complete,  and  pendent  from  the  deck  of 
the  ship.  The  iron  magazine  ylA^  containing  a  sufficiently 
abundant  but  an  indefinite  quantity  of  pure  mercury,  is 
'  arranged,  like  the  steering  compass,  to  swing  in  gimbals, 
so  that  the  parts  attached  to  it  may  at  all  times  preserve  a 
vertical  position.  The  regulator  B,  the  graduated  tube  C, 
and  the  gauge  jD,  are  ot"  glass,  connected  by  iron  joints  ppp, 
and  further  strengthened  by  brass  supporters  iiii:  jointed 
brass  rods  fh^fky  by  which  the  globe  E  swings,  are  also 
fastened  to  the  magazine.  The  waste  pipe  nnn,  and  the 
other  tubes  mmm,  ooo,  are  made  of  the  elastic  gum,  which 
has   been  found  to  be  impenetrable  to  air. 

In  the  bottom  of  the  magazine,  at  the  joint  p,  there  is 
an  aperture  communicating  with  the  conduit  ^;  it  i.s  rather 
larger  than  the  aperture  7'  in  the  regulator  B;  and  as  the 
waste  pipe  continually  carries  off  the  excess  of  its  volume, 
there  will  be  always  the  same  depth  of  mercury  maintained 
in  B  to  regulate  the  issue  through  j  into  the  gauge  D. 

Experience  will  determine  the  most  suitable  substance 
for  mercury  to  run  through,  'i'rial  will  be  made  of  ruby, 
which  it  is  apprehended  has  neither  affinity  to  mercury,  nor 
will  be  liable  to  any  sensible  influence  from  temperature 
or  friction.  By  the  elevation  or  depression  of  the  hoilowr 
screws  in  which  the  apertures  are  fixed,  they  receive  their 
necessary  adjustments;  the  lower  one  j  being  set  to  fill  the 
gauge  D  in  ^24  hours,  when  the  gauge  and  its  contents  are 
at  the  ten)perature  of  62^. 

As  it  may  be  assumed  that  mercury  expands  uniformly 
throughout  the  small  range  of  temperature,  to  which  the 
interior  of  a  ship  is  ever  exposed  ;  (supposing  this  range  to 
be  from  20"^  to  1 10°,)  tables  for  immediate  use  have  been 
calculated  on  tl-is  principle,  from  data  obligingly  supplied 
by  Mr.  John  Dalton,  of  Manchester,  to  show  the  contents, 
and,  consequently,  the  corresponding  value  in  time  of  the 
gauge  D,  at  every  tenth  of  a  degree  of  the  thermometer. 
This  minute  temperature  is  indicated  by  the  thermometer  M, 

which 
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which  has  been  graduated  according  to  Fahrenheit,  and 
is  made  to  resemble,  as  much  as  possible,  the  gauge  D,  in 
every  circumstance  which  might  aflect  its  result  :  the  scale 
is  great,  being  about  |  of  an  inch  to  a  degree,  which  again 
is  divided  into  tenths  j  and  the  bulb  is  kept  immersed  in  a 
body  ot  mercury,  contained  in  the  bottom  of  the  glass  case, 
which  is  to  be  closed  at  the  same  time  as  the  machine,  and 
like  it  to  be  well  secured  from  the  intrusion  of  the  external 
atmosphere.  In  the  drawing  but  little  of  this  thermometer 
can  be  seen. 

Much  of  the  accuracy  of  the  machine  will  depend  on  the 
tube  C,  which  communicates  with  the  regulator  and  the 
gauge.  It  is  about  six  inches  in  length,  of  considerable 
thickness,  and  its  interior  capacity  such,  that  the  volume 
from  j  is  nearly  three  minntes  in  filling  it.  On  its  front 
there  are  marked  small  segments  of  circles  1,  2,  3,  4,  5,  6, 
7,  8;  directly  on  the  opposite  side  there  are  as  many  other 
segments,  corresponding  with  the  same,  each  to  each.  The  , 
sight  of  the  observer  must  be  directed  so,  that  by  the  re- 
flection of  the  glass,  two  corresponding  segments  appear  a 
perfect  circle.  When  the  transit  of  the  rising  column  of 
mercury  interrupts  this  circle,  the  instant  shown  by  a  se- 
cond watch  is  written  down  by  an  assistant,  in  the  same 
way  as  is  usual  in  taking  celestial  altitudes  or  distances. 
This  transit  of  the  column  of  mercury  can  be  observed  to 
the  fraction  of  a  second  of  time. 

The  cocks  y  and  «,  are  both  air  and  mercury  tight,  and 
are  so  connected  by  the  parallel  bars,  that  the  one  cannot 
move  independently  of  the  other.  When  the  ivory  handle  JV 
is  up,  as  represented  in  the  drawing,  the  lower  cock  %  is 
shut,  and  y  is  open.  By  putting  the  handle  down,  y 
closes,  and  z  opens;  by  which  simple  movement,  having 
previously  lowered  the  elastic  tube  from  the  hook  Wy  the 
mercury  in  the  gauge  D,  discharges  itself  into  the  globe  JG, 
from  whence  it  is  restored  to  the  magazine  AA,  by  drawing 
a  rope  fastened  to  the  ring  R,  and  passing  ihrongli  a  pulley 
fixed  al)ove  in  the  dtvk.  In  this  operation  the  globe  E^ 
.attached  to  the  rods  kkf  ascends,  forming  a  circular  sweep, 
and  carrying  with  it  the  rods  hh,  which  turn  upon  their 
joints  Jf.  When  the  globe  E  has  been  raised  in  this 
manner  to  the  necessary  height,  the  mercury  runs  from 
it  into  the  magazine  AA,  through  the  pipe  ooo',  which  of 
course  is  then  elevated.  The  globe  E  being  emptied,  it 
must  be  let  gradually  down  again  to  its  place.  A  couple 
of  prongs  s  and  /,  attached  to  the  framing  at  the  bottom  of 
ihe  gauge  D,  embrace  the  rods  by  which  it  i&  hung,  and 
C  c  2  lock 
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lock  it  securely ;  so  that  while  locked  it  can  have  no  mo- 
tion independent  of  the  machine. 

The  bent  tube  in  the  regulator  B  is  an  air  pipe^  for  the 
purpose  of  maintaining  a  free  circulation  of  the  air  con- 
tained In  the  apparatus,  whether  atmospheric  or  any  other ; 
should  it  he  found  expedient  to  close  the  machine  without 
adopting  the  Torricellian  vacuum.  A  similar  tube  is  fixed 
in  the  magazine,  and  lor  the  same  purpose. 

With  this  knowledge  of  the  several  parts,  the  following 
will  be  sufficient  instructions  for  conducting  the  operation 
on  ship  board : 

On  leaving  a  known  meridian,  unhook  the  tube  mmm, 
and  put  down  the  ivory  handle  N,  While  the  mercury  is 
running  out  of  the  gauge  into  the  globe,  be  careful  to 
compare,  with  the  time  of  the  day,^the  instants  of  the 
transit  of  the  rising  column  of  mercury  over  the  segments 
1,  2,  3,  4,  &c.  Having  recorded  these  observations,  and 
the  gauge  being  perfectly  empty,  put  up  the  ivory  handle, 
raise  the  globe  £,  and  let  the  mercury  that  is  in  it  run  into 
the  magazine  ^A. 

On  the  morrow  when  the  gauge  is  full,  and  the  mercury 
has  appeared  rising  above  the  cock  y,  put  down  the  han- 
dle iV"to  cut  off  the  communication,  and  unhook  the  elastic 
tube  as  before.  Now  carefully  observe  again  the  column's 
transit  over  the  segments  1,  2,  3,  &c.j  and  together  with 
these  observations  write  down  the  height  of  the  large  ther- 
mometer M.  The  gauge  being  empty,  put  up  the  ivory 
handle,  and  restore  the  mercury  in  the  globe  E  to  the  ma- 
gazine AA.  By  reference  to  the  tables  showing  the  capa- 
city of  the  gauge  at  every  tenth  of  a  degree,  find  against 
the  temperature,  which  was  noted  down,  the  time  that  has 
elapsed  since  the  last  operation  ;  which,  compared  with  the 
ship's  time,  gives  the  longitude  sought,  or  the  ship's  de- 
parture from  the  meridian  of  the  preceding  day.  Record 
this  time  in  your  book  of  reckoning,  and  proceed  from  day 
to  day  in  the  same  manner. 

If  the  operator  should  be  too  late,  and  find  the  graduated 
tube  C  filled,  he  will  have  lost  the  opportunity  of  observing 
his  time  for  that  day.  The  chamber  G,  which  the  aper- 
ture j  would  be  about  an  hour  and  a  half  filling,  will  se- 
cure the  instrument  from  going  down  ;  if,  in  allusion  to  a 
watch,  I  may  be  permitted  the  expression.  On  such  an 
occasion  it  will  be  only  requisite  to  unhook  the  tube,  put 
'  down  the  ivory  handle,  and  register  the  time  found  in  the 
w  tables  to  correspond  with  the  height  of  the  large  thermome- 
ter.    Then,  when  the  gauge  is  empty,  put  up  the  ivory 

handle. 
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handle,  and  go  through  the  usual  process  of  restoring  the 
mercury  in  the  globe  to  the  magazine.  This  omission  (it 
is  to  be  remarked)  occassions  no  error,  only  the  next  day's 
observation  becomes  a  reckoning  for  two  days. 


LXXII.  Further  Experiments  and  Observations  on  the 
Influence  of  the  Bruin  on  the  Generation  of  Animal  Heat, 
By  B.  C.  Brodie,  Esq.  F.R.S.  Communicated  to  the 
Society  for  promoting  the  Knowledge  of  Animal  Che- 
rnistry,  and  ly  them  to  the  Royal  Society*, 

[Continued  from  vol.  xxxvii. page 452] 

In  the  Croonian  Lecture  for  the  year  ISIO,  I  gave  an  ac- 
count of  some  experiments,  which  led  me  to  conclude  that 
the  production  of  animal  heat  is  very  much  under  the  in- 
fluence of  the  nervous  system.  Some  circumstances  which 
I  have  since  met  with,  illustrate  this  subject,  and  seem  to 
confirm  the  truth  of  my  former  conclusions. 

In  an  animal  which  is  under  the  influence  of  a  poison 
that  operates  by  disturbing  the  functions  of  the  brain,  in 
proportion  as  the  sensibility 'becomes  impaired,  so  is  the 
power  of  generating  heat  impaired  also. 

If  an  animal  is  apparently  dead  from  a  poison  of  this 
description,  and  the  circulation  of  the  blood  is  afterwards 
maintained  by  means  of  artificial  respiration,  the  generation 
of  heat  is  found  to  be  as  completely  destroyed,  as  if  the 
head  had  been  actually  removed. 

Under  these  circumstances,  if  the  artificial  respiration  is 
kept  up  until  the  effects  of  the  poison  cease,  as  the  animal 
recovers  his  sensibility,  so  does  he  also  recover  the  power 
of  generating  heat ;  but  it  is  not  till  the  nervous  energy  is 
completely  restored,  that  heat  is  produced  in  sufficient 
quantity  to  counteract  the  cold  of  the  surrounding  atmo- 
sphere f' 

In  the  experiments  formerly  detailed,  as  well  as  in  those 
just  mentioned,  I  observed  that  the  blood  underwent  the 
usual  alteration  of  colour  in  the  two  systems  of  capillary 
vessels,  while  carbonic  acid  was  evolved  from  the  lungs  at 

*  From  the  Philosophical  Transactions  for  1812,  part  ii. 

f  The  poison  employed  in'  this  experiment  should  be  the  essential  oil  of 
almonds,  or  some  other,  the  effects  of  which  speedily  subside.  If  the  woorara 
is  employed,  so  long  a  time  elapses  before  the  poison  cease<!  to  exert  its  in- 
fluence, that  it  becomes  necessary  that  the  experiment  should  be  made  in  a 
high  temperature,  otherwise  the  great  loss  of  heat  which  takes  place,  is 
•ufficient  to  prevent  recovery. 

C  c  3  each 
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each  expiration ;  and  hence  I  was  Jed  to  believe,  that  the 
respiratory  function  was  performed  nearly  as  under  ordinary 
circumstances,  and  that  the  usual  chemical  changes  were 
produced  on  the  blood.  It  appeared,  however,  desirable  to 
obtain  some  more  accurate  knowledge  on  this  point,  and 
I  have  therefore  instituted  a  series  of  experiments,  for  the 
purpose  of  ascertaining  the  relative  quantities  of  air  con- 
sumed in  breathing,  by  animals  in  a  natural  state,  and  by 
animals  in  which  the  brain  ha^  ceased  tiO  perform  its  office, 
and  I  now  have  the  honcnir  of  communicating  an  account 
of  these  experiuients  to  the  Society. 

It  has  been  shown,  by  Messrs.  Allen  and  Pepys,  first, 
that  every  cubic  inch  of  carbonic  acid  requires  exactly  a 
cubic  inch  of  oxygen  gas  for  its  formation^  ;  secondly,  that 
when  respiration  is  performed  by  a  warm-blooded  animal 
in  atmospheric  air,  the  azote  remains  unaltered,  and  the 
carbonic  acid  exactly  equals,  volume  for  volume,  the  oxygen 
gas  which  disappearsf. 

There  is  therefore  reason  to  believe,  that  the  watery  va- 
pour, which  escapes  with  the  air  in  expiration,  is  not 
formed  from  the  union  of  hydrogen  with  oxygen  in  the 
lungs,  but  that  it  is  exhaled  from  the  mucous  membrane 
of  the  mouth  and  pharynx,  resembling  the  watery  exhala- 
tion which  takes  place  from  the  peritongeum,  or  any  other 
internal  surface  when  exposed  ;  and  this  conclusion  appears 
to  be  fully  confirmed  by  the  experiments  of  M.  Magendi«, 
lately  communicated  to  the  National  Institute  of  Paris. 

These  circumstances  are  of  importance  in  the  present 
-  communication,  which  they  render  more  simple,  as  they 
show,  that  in  order  to  ascertain  the  changes  produced  on 
the  air  in  respiration,  it  is  only  necessary  to  find  the  quan- 
tity of  carbonic  acid  given  out  from  the  lungs.  This  be- 
comes an  exact  measure  of  the  oxygen  consumed,  and  the 
azote  of  the  air  and  the  watery  vapour  expired  need  not  be 
taken  into  the  account. 

For  the  purpose  of  examining  the  changes  produced  on 
the  air,  by  animals  breathing  under  the  different  circum- 
stances above  mentioned,  I  contrived  the  apparatus  which 
is  represented  in  the  annexed  Plate. 

Description  of  the  Apparatus.   (Plate  XI.) 

A.  Is  a  wooden  stand,  in  which  is  a  circular  groove  |  of 
in  inch  in  depth,  and  the  same  in  width. 

B.  Is  a  bell-glass,  the  rim  of  which  is  received  in  the 

•  Phil.  Trans.  1807,  part  ii. 
f  Phil.  Trans.  18US,  part  ii.    Ibid.  1809.  part  ii, 
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circular  groove  of  the  wooden  stand.  In  the  upper  part  of 
the  bell-glass  is  an  opening,  admitting  a  tube  connected 
with  the  bladder  C. 

D.  Is  a  bottle  of  elastic  gum,  having  a  brass  stop-cock 
E  connected  with  it. 

F.  Is  d  bilver  tube,  of  which  one  end  is  adapted  to  receive 
the  tube  of  the  stop-cock  E,  while  the  other  extremity, 
making  a  right  angle  with  the  rest  of  the  tube,  passes 
througli  a  hoie  in  the  wooden  stand,  and  projects  into  the 
cavity  of  the  bell-glass,  where  it  makes  a  second  turn  also 
at  a  right  angle,  and  becomes  of  a  smaller  diameter.  In  the 
upright  part  of  the  tube  is  an  opening  G. 

The  tubes  are  made  perfectly  air-tight,  where  connected 
with  each'other,  and  with  the  rest  of  the  apparatus,  and 
the  circular  groove  is  iided  with  quicksilver. 

The  capacity  of  the  bell-glass,  allowance  being  made  for 
the  rim,  which  is  received  in  the  groove  with  the  quick- 
silver, IS  found  to  be  392  cubic  inches.  The  capacity  of 
the  gum- bottle  is  52  cubic  inches,  and  in  the  calculations 
after  the  experiments  two  cubic  inches  have  been  allowed 
for  the  air  containec|  in  the  different  tubes,  and  for  the 
small  remains  of  air  in  the  bladder  after  being  nearly 
emptied  by  pressure. 

Mode  of  using  the  Apparatus, 

In  order  to  ascertain  the  quantity  of  air  consumed  under 
ordinary  circumstances,  the  animal  was  placed  on  the  stand, 
under  the  bell-glass,  the  bladder  being  emptied  by  pressure, 
and  the  gum-bottle  being  distended  with  atmospheric  air. 
During  the  experiment,  by  pressing  occasionally  on  llie 
gum  bottle,  the  air  was  forced  from  it  into  the  bell-glass. 
On  removing  the  pressure,  the  gum-bottle  became  filled  by 
its  own  elasticity  with  air  from  the  bell-glass.  Thus  the 
air  was  kept  in  a  state  of  agitation,  and  the  dilatation  of  the 
bladder  prevented  the  air  being  forced  through  the  quick- 
silver under  the  edge  of  the  bell-glass.  At  the  end  of  the 
experiment,  the  gum-bottle  was  completely  emptied  by 
pressure,  and  allowed  to  be  again  filled  with  air  from  the 
bell-glass  ;  this  was  repeated  two  or  three  times,  and  the  air 
in  the  bottle  was  then  preserved  for  examination.  The 
proportion  of  carbonic  acid  being  ascertained,  and  the 
capacities  of  the  different  parts  of  the  apparatus,  and  the 
space  occupied  by  the  animal  being  known,  the  total  quan- 
tity of  carbonic  acid  formed,  and  consequently  of  oxygen 
consumed,  was  easily  estimated. 

When  the  experiment  was  made  on  an  animal  in  whom 
Cc4  tb« 
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the  functions  of  the  brain  were  destroyed,  and  in  whom 
therefore  voluntary  respiration  had  ceased,  the  narrow  ex- 
tremity of  the  tube  was  inserted  into  an  artificial  opening 
in  the  trachea,  and  the  animal  being  placed  under  the  bell- 
glass,  the  lungs  were  inflated  at  regular  intervals,  by  means 
of  pressure  made  on  the  gum-bottle.  The  tube  being 
smaller  than  the  trachea,  the  greater  portion  of  the  air  in 
expiration  escaped  by  the  side  of  the  tube  into  the  general 
cavity  of  the  bell-glass,  while  the  gum-bottle  filled  itself 
by  its  own  elasticity  with  air  through  the  opening  G.  At 
the  end  of  the  experiment,  a  portion  of  air  was  preserved 
for  examination,  and  the  quantity  of  carbonic  acid  was  esti- 
mated in  the  way  already  described. 

The  animals  employed  in  these  experiments  were  of  the 
same  species,  and  nearly  of  the  same  size.  Attention 
to  these  circumstances  was  judged  necessary,  that  the  re- 
sults might  be  as  conclusive  as  possible.  The  chemical 
examination  of  the  air  was  made  by  agitating  it  in  a  gra- 
duated measure  over  quicksilver,  with  a  watery  solution  of 
potash.  My  friend  Mr.  Brande  gave  me  his  assistance  in 
this  part  of  the  present  investigation,  as  he  had  done  on 
many  former  occasions.  It  will  be  observed,  that  in  esti- 
mating the  proportion  of  carbonic  acid,  no  allowance  has 
been  made  for  that  contained  in  the  atmospheric  air ;  first, 
because  the  quantity  is  so  small  that  the  omission  can  oc- 
casion no  material  error;  and  secondly,  because  the  object 
is  to  ascertain,  not  so  much  the  absolute  as  the  relative 
quantities  of  carbonic  acid  evolved  by  animals  breathing 
under  different  circumstances. 

The  experiments  which  I  shall  first  notice,  were  made 
on  the  respirati6n  of  animals  in  a  natural  state. 

Experiment  I. — ^Thermometer  65°,  barometer  not  noted. 

A  young  rabbit  was  allowed  to  remain  under  the  bell* 
glass  during  30  minutes.  The  respired  air  at  the  end  of 
this  time  was  found  to  contain  -^V  ^^  carbonic  acid. 

It  was  ascertained  that  the  rabbit  occupied  the  space  of 
50  cubic  inches. 

The  capacity  of  the  bell-glass  =  502  cubic  inches. 

That  of  the  gum-bottle  52  cubic  inches. 

The  air  in  the  tubes  and  bladder  =  2  cubic  inches. 

TV^^T,  502  +  52+2-50  _   506    __ 

Then 25 =  "^  =  ^5  3. 

The  rabbit  therefore  in  30  minutes  gave  out  25*3  cubic 
inches  of  carbonic  acid,  and  consumed  the  same  quantity  of 
oxygen  gas,  which  is  at  the  rate  of  50*6  in  an  hour. 
Eocperiment  2.— -Thermometer  65°,  barometer  30*1  inch. 

A  some- 
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A  somewhat  smaller  rabbit  was  allowed  to  remain  under 
the  bell-glass  during  30  minutes.  The  respired  air  con- 
tained -V  of  carbonic  acid.  The  animal  occupied  the  space 
of  48  cubic  inches. 

502  +  52  +  2  -  48  508  

TS =  Tr=28-22- 

The  carbonic  acid  evolved  was  therefore  equal  to  28*22 
cubic  inches  in  half  an  hour,  which  is  at  the  rate  of  56*44 
cubic  inches  in  an  hour. 

Experiment  3. — Thermometer  64°,  barometer  30*2  inch. 

A  young  rabbit,  occupying  the  space  of  48  cubic  inches, 
was  allowed  to  ren^ain  under  the  bell-glass  during  the 
same  period  as  in  the  two  former  instances.  The  respired 
air  contained  ---^  of  carbonic  acid. 

502  +  52  +  2-48         508 
=  ==  28'22. 
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The  results  of  this  were  therefore  precisely  the  same  as 
those  of  the  last  experiment.  , 

These  experiments  were  made  with  great  care.  The 
animals  did  not  appear  to  suffer  any  inconvenience  from 
their  confinement,  and  their  temperature  was  unaltered. 

The  next  order  of  experiments  were  made  for  the  pur- 
pose of  ascertaining  the  quantity  of  air  consumed  by  ani- 
mals in  which  the  circulation  of  the  blood  was  kept  up  by 
means  of  artificial  respiration,  after  the  brain  had  ceased  to 
perform  its  functions. 

Experiment  4. — Thermometer  Qb'^,  barometer  not  noted. 

Having  procured  two  rabbits  of  the  same  size  and  colour, 
I  divided  the  spinal  marrow  in  the  upper  part  of  the  neck  of 
one  of  them.  An  opening  w^as  made  in  the  trachea,  and 
the  lungs  wese  inflated  at  first  by  means  of  a  small  pair  of 
bellows.  Two  ligatures  were  passed  round  the  necki,  one 
in  the  upper  and  the  other  in  the  lower  part,  behind  the 
trachea.  The  ligatures  were  drawn  tight,  including  every 
thing  but  the  trachea  ;  and  the  nerves,  vessels,  and  other 
soft  parts  between  them  were  divided  with  a  bistoury. 
Eight  minutes  after  the  division  of  the  spinal  marrow,  the 
thermometer  in  the  rectum  had  sunk  to  97"^.  The  animal 
was  placed  under  a  bell-glass,  and  the  lungs  were  inflated 
by  pressing  on  the  gum-bottle  about  30  times  in  a  minute. 
When  this  process  had  been  continued  for  30  minutes,  a 
portion  of  air  was  preserved  for  examination.  The  heart 
was  found  acting  regularly,  but  slowly,  the  thermometer  in 
the  rectum  had  fallen  to  90^. 

The  second  rabbit  was  killed  by  dividing  the  spinal  mar- 
row 
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row  about  the  same  time  when  the  experiment  was  begun 
6n  the  first  rabbit.  Being  in  the  same  temperature,  the 
time  was  noted  when  the  ihermonieter  in  the  rectum  had 
fallen  to  97°,  and  it  was  placed  under  another  bell  glass, 
that  it  might  be  as  nearly  as  possible  under  the  same  cir- 
cum?tancfs  with  the  first  rabbit.  At  the  end  of  30  minutes 
the  thermometer  in  the  rectum  had  fallen  from  97  to  91*. 

The  air  respired  by  the  first  rabbit  contained  -^^  of  car- 
bonic acid.  The  bulk  of  the  rabbit  was  found  =  50  cubic 
inches. 

502  +  52  +  2  —  50        506         ^^  ^  , 
S- =  -25-  =  20-24. 

20*24  cubic  inches  of  carbonic  acid  were  therefore  extri- 
cated in  30  minutes,  which  is  at  the  rate  of  40*48  cubic 
inches  in  an  hour. 

The  carbonic  acid  given  out  in  the  same  space  of  time 
was  less  than  in  the  iormer  experiments ;  but  it  is  to  be 
observed,  first,  that  in  consequence  of  the  ligatures  the  ex- 
tent of  the  circulation  was  diminished ;  secondly,  that  in  this 
instance  one  of  the  ligatures  accidentally  slipped,  and  an 
ounce  of  blood  was  lost  in  the  beginning  of  the  experiment. 

As  it  was  desirable  to  avoid  any  circumstances  which 
might  occasion  a  difference  in  the  results,  in  the  subsequent 
experiments  I  employed  animals  which  had  been  inoculated 
with  the  poison  of  woorara,  or  the  essential  oil  of  almonds  ; 
by  which  means,  while  the  functions  of  the  brain  were 
completely  destroyed,  the  extent  of  the  circulation  was  un- 
diminished, and  all  chance  of  accidental  haemorrhage  was 
avoided. 

Experiment  5. — ^Thermometer  65°^  barometer  29f8  inch. 

Two  rabbits  were  procured,  each  occupying  the  space  of 
45  cubic  inches.  They  were  both  inoculated  with  the 
woorara  poison. 

The  first  rabbit  was  apparently  dead  in  nine  minutes  after 
the  application  of  the  poison  ;  but  the  heart  continued  to 
act.  The  lungs  were  inflated  for  about  two  minutes,  by 
means  of  a  pair  of  bellows,  when  the  thermometer  in  the 
rectum  was  observed  to  stand  at  98^.  Ihe  animal  wasr 
placed  under  the  bell-glass,  and  artificial  respiration  was 
produced  by  means  of  pressure  on  the  gum  bottle,  as  in  the 
last  experiment.     At  the  end  of  30  minutes,  a  portion  of 

•  In  meaeuring  the  heat  of  the  rectum  in  these  experiments,  care  i»  nt- 
tessary  that  the  thermometer  should  always  be  introduced  to  eiactly  the 
same  distance  from  the  external  parts,  otherwise  no  positive  conclusion  can 
be  drawn  relative  to  the  loss  of  heat,  as  the  more  internal  parts  retain  their 
keat  longer  than  the  superficial. 

itf 
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aif  was  preserved  for  examination.  The  thermometer  in 
ihe  rectum  had  fallen  to  91°.  The  heart  still  acted  with, 
regularity  and  strength. 

The  second  rabbit  died  in  a  few  minutes  after  the  inocu- 
lation. The  time  was  noted  when  the  thermometer  in  the 
rectum  had  fallen  to  98^,  and  he  was  placed  under  a  bell- 
glass.  At  the  end  of  30  minutes,  the  thermometer  in  the 
rectum  had  fallen  to  92°. 

The  air  respired  by  the  first  rabbit  contained  ,V  of  car- 
bonic acid. 

^6 ~  ~^  ~  25*55  cubic  inches  of  carbonic 

acid  evolved  in  30  minutes,  which  is  at  the  rate  of  51*1 
cubic  inches  in  an  hour. 

Experiment  6. — Thermometer  66^,  barometer  30*1  inch. 

Two  rabbits,  each  occupying  the  space  of  48  cubic 
inches,  were  inoculated  with  woorara. 

In  one  of  them,  when  apparently  dead,  the  circidation 
was  kept  up  by  means  of  artificial  respiration.  He  was 
placed  in  the  apparatus  under  the  bell-glaas,  and  the  lungs 
were  inflated  from  50  to  60  times  in  a  minute.  At  this 
time  the  thermometer  in  the  rectum  stood  at  97°.  At  the 
end  of  35  minutes,  a  portion  of  air  was  preserved  for  ex- 
amination. The  thermometer  had  now  fallen  to  90°.  The 
heart  was  still  acting  regularly. 

The  second  rabbit  was  allowed  to  lie  dead.  When  the 
thermometer  in  the  rectum  had  fallen  to  97°,  he  was  placed 
under  another  bell  glass.  At  the  end  of  35  minutes,  the 
thermometer  had  fallen  to  90"5. 

The  air  respired  by  the  first  rabbit  contained  -j^  of  car- 
bonic acid. 

502  +  2  +  52-48  508         .,    ^,        i.-     •      u  r        i 

.i—i- =  __-  =c  31.75  cubic  inches  of  carbonic 

16  16 

acid  evolved  in  35  minutes,  which  is  at  the  rate  of  54*43 
cubic  inches  in  an  hour. 

Experiment  7. — Thermometer  60%  barometer  30*2  inch. 

The  experiment  was  repeated  on  a  rabbit  which  had 
been  inoculated  with  the  essential  oil  of  almonds.  When 
he  was  placed  under  the  bell-glass,  the  thermometer  in  the 
rectum  stood  at  96"^.  In  a  few  minutes  he  gave  signs  of 
sensibility,  and  made  efforts  to  breathe ;  but  as  these  efforts 
were  at  long  intervals,  the  artificial  respiration  was  con- 
tinued. 1^1  half  an  hour  he  breathed  spontaneously  4Q 
times  in  a  minute.  The  thermometer  in  the  rectum  had 
fallen  to  90°. 

The  air  being  examined,  was  found  to  contain  -jV  ^^ 
carbonic  acid.  Th« 
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The  rabbit  occupie4  the  space  of  47  cubic  inches. 

502  +  52  +  2-47  509         ^o,^^        .•     •       ,  c        u       • 

j^ =  7^=  28-275  cubic  inches  of  carbonic 

acid  evolved  in  30  minutes,  which  is  at  the  rate  of  56*55 
cubic  inches  in  an  hour. 

The  animal  lay  as  if  in  a  state  of  profound  sleep.  At 
the  end  of  two  hours  and  twenty  minutes,  from  the  time  of 
the  poison  being  applied,  the  thermometer  in  the  rectum 
had  fallen  to  79^  and  he  was  again  apparently  dead  ;  but 
the  heart  still  continued  acting,  though  feebly,  and  its 
action  was  kept  up  for  30  minutes  longer  by  means  of  arti- 
ficial breathing,  when  the  thermometer  had  fallen  to  76^. 
The  carbonic  acid  evolved^  during  these  last  30  minutes 
amounted  to  nearly  13  cubic  inches. 

From  the  precautions  with  which  these  experiments  were 
made,  I  am  induced  to  hope  that  there  can  be  no  material 
error  in  their  results.  They  appear  to  warrant  the  con- 
clusion, that  in  an  animal  in  which  the  brain  has  ceased  to 
exercise  its  functions,  although  respiration  continues  to  be 
performed,  and  the  circulation  of  the  blood  is  kept  up  to 
the  natural  standard,  although  the  usual  changes  in  the 
sensible  qualities  of  the  blood  lake  place  in  the  two  capil- 
lary systems,  and  the  same  quantity  of  carbonic  acid  is 
formed  as  under  ordinary  circumstances  ;  no  heat  is  gene- 
rated, and  (in  consequence  of  the  cold  air  thrown  into  the 
lungs)  the  animal  cools  more  rapidly  than  one  which  is 
actually  dead. 

It  is  a  circumstance  deserving  of  notice,  that  so  large  a 
quantity  of  air  should  be  consumed  by  the  blood  passing 
through  the  lungs,  when  the  functions  of  the  brain,  and 
those  of  the  organs  dependent  on  it,  are  suspended.  Per- 
haps it  is  not  unreasonable  to  suppose,  that  by  pursuing 
this  line  of  investigation  we  may  be  enabled  to  arrive  at 
some  more  precise  knowledge  respecting  the  nature  of  re- 
spiration, and  the  purposes  which  it  answers  in  the  aniijia! 
oeconomy.  It  would  however  be  foreign  to  the  plan  of  the 
present  communication  to  enter  into  any  speculations  on 
this  subject,  and  I  shall  therefore  only  remark,  that  the  in- 
fluence of  the  nervous  system  docs  not  appear  to  be  neces- 
sary to  the  production  of  the  chemical  changes  which  the 
blood  undergoes  in  consequence  of  exposure  to  the  air  in 
the  lungs*. 

The 

*  This  conclusion  is  directly  contrary  to  that  deduced  by  M.  Dupuytren, 

from  a  series  of  curious  experiments,  made  with  a  view  to  ascertain  the 

effects  which  follow  the  division  of  the  nerves  of  the  par  vag^m.  and  it  is 

an  object  of  some  importance  in  the  present  investigation,  to  ascertain  in 

^  what 
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The  facts  now,  as  well  as  those  formerly  adduced,  go  far 
towards  proving,  that  the  temperature  of  warm-blooded 
animals  is  considerably  under  the  influence  of  the  nervous 
system }  but  what  is  the  nature  of  the  connection  between 
them  ?  whether  is  the  brain  directly  or  indirectly  necessary 
to  the  production  of  heat  ?  these  are  questions  to  which 
no  answers  can  be  given,  except  Such  as  are  purely  hypo- 
thetical. At  present  we  must  be  content  with- the  know- 
ledge of  the  insulated  fact:  future  observations  may,  per- 
haps, enable  us  to  refer  it  to  some  more  general  principle. 

We  have  evidence,  that  when  the  brain  ceases  to  exer- 
cise its  functions,  although  those  of  the  heart  and  lungs 
continue  to  be  performed,  the  animal  loses  the  power  of 
generating  heat.  It  would,  however,  be  absurd  to  argue 
from  this  fact,  that  the  chemical  changes  of  the  blood  in 
the  lungs  are  in  no  way  necessary  to  the  production  of 
heat,  since  we  know  of  no  instance  in  which  it  continues 
to  take  place  after  respiration  has  ceased. 

It  must  be  owned,  that  this  part  of  physiology  still  pre- 
sents an  ample  field  for  investigation. 

Of  opinions  sanctioned  by  the  names  of  Black,  Laplace, 
Lavoisier,  and  Crawford,  it  is  proper  to  speak  with  caution 
and  respect  3  but  without  trespassing  on  these  feelings,  T 

what  manner  the  apparently  opposite  facts,  observed  by  M.  Dupuytren  and 
myself,  are  to  be  reconciled  with  each  other. 

It  was  observed  by  this  physiolbgist,  that  in  an  animal,  in  which  both  ihe 
nerves  of  the  par  vagum  are  divided,  the  blood  returned  from  the  lungs  has 
a  darker  colour  than  natural,  and  that  the  animals,  on  whom  this  operation 
is  performed,  die  sooner  or  later  with  symptoms  of  asphyxia,  notwith- 
standing the  air  continues  to  enter  the  lungs ;  and  hence  he  concludes,  that 
the  changes  which  are  produced  on  the  blood  in  respiration  are  not  the  re- 
sult of  a  mere  chemical  process,  but  are  dependent  on  the  nervous  influence, 
arid  cease  to  take  place  when  the  communication  between  the  lungs  and 
the  brain  is  destroyed. 

M.  Proven9al,  in  prosecuting  this  inquiry,  ascertained  that  the  animals 
subjected  to  this  experiment  give  out  less  carbonic  acid  than  before. 

M.  Blainville  observed,  that  the  frequency  of  the  inspirations  is  much 
diminished;  and  M.  Dumas  restored  the  scarlet  colour  of  the  arterial  blood 
by  artificially  inflating  the  lungs,  and  from  these  and  other  circumstances 
he  has  arrived  at  conclusions  very  different  from  those  of  M.  Dupuytren. 

My  own  observations  exactly  correspond  with  those  of  MM,  Dumas  and 
Blainville.  After  the  nerves  of  the  par  vagum  are  divided,  a  less  quantity 
of  carbonic  acid  is  evolved,  the  inspirations  are  much  diminished  in  fre- 
quency, and  the  blood  in  the  arteries  of  the  general  system  assumes  a  darker 
hue ;  but  its  natural  colour  may  be  restored  by  artificially  inflating  the 
lungs,  so  as  to  furnish  a  greater  supply  of  air  to  the  blood  circulating 
through  them. 

We  may  suppose  that,  on  the  division  of  these  nerves,  the  sensibility  of 
the  lungs  is  either  extremely  impaired,  or  altogether  destroyed,  so  that  the 
animal  does  not  feel  the  same  desire  to  draw  iff  fresh  air:  in  consequence 
his  inspirations  become  less  frequent  than  natural,  and  hence  arise  the  phae- 
aomeim  produced  by  this  operation. 

may 
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,  may  be  allowed  to  say,  that  it  does  not  appear  to  me  that, 
any  of  the  theories  hitherto  proposed  afford  a  very  satisfac- 
tory explauation  of  the  source  of  animal  heat. 

Where  so  many  and  such  various  chemical  processes  are 
going  on,  as  in  the  living  body,  are  we  justified  in  selecting 
any  one  of  these  for  the  purpose  of  explaining  the  pro- 
duction of  heat  ? 

To  the  original  theory  of  Dr.  Black  there  is  this  unan* 
twerable  objection,  that  the  temperature  of  the  lungs  is  not 
greater  than  that  of  the  rest  of  the  system.  To  this  ob- 
jection the  ingenious  and  beautiful  theory  of  Dr.  Craw- 
ford is  not  optn ;  but  still  it  is  founded  on  the  same  basis 
with  that  of  Dr.  Black, "  the  conversion  of  oxygen  into 
carbonic  acid  in  the  lungs  ;*'  and  hence  it  appears  to  be 
(difficult  to  reconcile  either  of  them  with  the  results  of  the 
experiments  which  have  been  related. 

It  may  perhaps  be  urged,  that  as  in  these  experiments 
the  secretions  had  nearly  if  not  entirely  ceased,  it  is  pro- 
bable that  the  other  changes  which  take  place  in  the  ca- 
pillary vessels  had  ceased  also;  and  that,  although  the 
action  of  the  air  on  the  blood  might  have  been  the  same 
as  under  ordinary  circumstances,  there  might  not  have 
been  the  same  alteration  in  the  specific  heat  of  this  fluid, 
as  it  flowed  from  the  arteries  into  the  veins.  But  on  this 
supposition,  if  the  theory  of  Dr.  Crawford  be  admitted  as 
correct,  there  must  have  been  a  gradual  but  enormous  ac- 
cumulation of  latent  heat  in  the  blood,  which  we  cannot 
suppose  to  have  taken  place  without  its  nature  having  been 
entirely  altered.  If  the  blood  undergoes  the  usual  change 
in  the  capillary  system  of  the  pulmonary,  it  is  probable 
that  it  must  undergo  the  usual  change  in  the  capillary  sy- 
stem of  the  greater  circulation  also,  since  these  changes  are 
obviously  dependent  on  and  connected  with  each  other. 
The  blood  in  the  aorta  and  pulmonary  veins  was  not  more 
florid,  and  that  in  the  vena  cava  and  pulmonary  artery  was 
not  less  dark-coloured,  than  under  ordinary  circumstances. 
We  may  moreover  remark,  that  the  most  copious  secretion? 
in  the  whole  body  are  those  of  the  insensible  perspiration 
from  the  skin,  and  of  the  watery  vapour  from  the  mouth  and 
fauces,  and  the  effect  of  these  must  be  to"  lower  rather  than 
lo  raise  the  animal  temperature.  Under  other  circum- 
stances also  the  diminuticni  of  the  secretions  is  not  observed 
to  be  attended  with  a  diminution  of  heat.  On  the  con- 
trary, in  the  hot  fit  of  a  fever,  when  the  scanty  dark-co- 
loured urine,  dry  skin  and  parched  mouth  indicate  that 
fcarcely  any  secretions  are  taking  place,  the  temperature  of 

the 
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the  body  is  raised  above  the  natural  standard,  to  which  it 
falls  when  the  constitution  returns  to  its  natural  state,  and 
the  secretions  are  restored. 

It  has  been  observed,  by  a  distinguished  chemist,  that 
*'  the  experiments  to  determine  the  specific  heat  of  the 
biood  are  of  so  very  delicate  a  nature,  thai  it  is  difficult  to 
receive  them  with  perfect  confidence*."  The  experiments 
of  Dr.  Crawibrd  for  this  purpose  were  necessarily  made  on 
blood  out  of  the  body,  and  at  rest.  Now,  when  blood  i^ 
taken  from  the  vessels,  it  immediately  undergoes  a  remark- 
able chemical  change,  scparatmg  into  a  solid  and  a  fluid 
part.  This  separatioji  is  not  complete  for  some  time  ;  but 
whoever  takes  the  pains  to  make  observations  on  the  sub- 
ject, can  hardly  doubt  that  it  begins  to  take  place  imme- 
diately on  the  blood  being  drawn.  Can  experiments  on 
the  blood,  under  these  circumstances,  lead  to  any  very  sa- 
tisfactory conclusions,  respecting  the  specific  heat  of  blood 
circulating  in  the  vessels  of  the  body  ?  The  diluting  the 
blood  with  large  quantities  of  water,  as  proposed  by  Dr. 
Crawford,  does  not  altogether  remove  the. objection  ;  for 
this  only  retards,  it  does  not  prevent  coagulation;  and-some 
time  must,  at  any  rate,  elapse,  while  (he  blood  is  flowing 
and  the  quantity  is  being  measured,  during  which  the  se- 
paration of  its  solid  and  fluid  parts  will  have  begun  to  tak« 
place. 

More  might  be  said  on  this  subject ;  but  I  feel  anxious  to 
avoid,  as  much  as  possible,  controversial  discussion.  It  is 
my  wish  not  to  advance  opinions,  but  simply  to  state  some 
facts  which  I  have  met  with  in  the  course  of  my  physiolo- 
gical investigations.  These  facts,  I  am  willing  to  hope, 
possess  some  value  ;  and  they  may  perhaps  lead  to  the  de- 
velopment of  other  facts  of  much  greater  importance. 
Physiology  is  yet  in  its  infant  state.  It  embraces  a  great 
i^umber  and  variety  of  phaenomena,  and  of  these  it  is  very 
difficult  to  obtain  an  accurate  and  satisfactory  knowledge  ; 
but  it  is  not  unreasonable  to  expect,  that  by  the  successive 
labours  of  individuals,  and  the  faithful  register  of  their 
observations,  it  may  at  last  be  enabled  to  assume  the  form 
of  SI  more  perfect  science. 

♦  Tbomsoa's  History  of  the  Royal  Society,  p.  129, 
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LXXIIL  On  a  Njnio  (Economical  Lamp, 
To  Mr.  Tilloch. 

Sir,  In  the  last  number  of  Nicholson's  Journal  there  is 
a  figure,  and  a  long  description,  of  an  oeconomical  lamp,  by 
L.  O.  C.  Like  Argand's  lamp,  it  has  an  air  tube  through 
the  centre  of  it,  and  the  flame  is  surrounded  by  a  glass 
chinmey;  bui  the  chimney  is  very  short,  and  the  flame 
arises  from  eight  small  wicks  that  are  placed  at  equal  di- 
stances from  one  another,  in  a  circle  round  the  air-tube. 
The  small  tubes  which  contain  the  wicks  are  not  large 
enough  in  diameter  to  receive  more  than  four  threads  of 
cotton.  The  inventor  compared  his  lamp  with  an  Argand's 
lamp,  by  heating  a  given  quantity  of  water  with  each,  and 
found  them  equal  in  power,  while  his  own  consumed  not 
more  than  half  so  much  oil  as  the  other ! — I  have  had  one 
of  these  new  lamps  constructed,  and  with  it  have  per- 
formed the  following  experiments  : 

Experiment  1. — The  two  shadows  of  a  cylinder  of  wood 
were  equally  strong,  when  an  Argand  lamp  was  fourteen 
feet,  and  the  new  lamp  only  seven  feet  four  inches,  distant 
from  the  white  plane  on  which  the  shadows  were  exhi- 
bited. 

Experiment  2. — A  dish  of  water,  having  a  thermometer 
in  it,  was  placed  an  inch  above  the  glass  chimney  of  the 
Argand  lamp:  in  73  seconds  the  temperature  of  the  water 
was  elevated  from  55°  to  75°.  The  dish,  containing  the 
same  quantity  of  water  at  55°,  was  placed  an  inch  above 
the  chimney  of  the  new  Ump,  and  the  temperatu>e  was  not 
raised  to  75°  in  less  than  165  seconds  !  The  chimney  of 
the  new  lamp  was  three  inches  long,  and  that  of  the  Ar- 
gand lamp  four  inches  and  a  half.  The  new  lamp  seemed 
to  act  as  powerfully  without  the  glass  as  with  it. 

Experiment  3. — Imagining  that  the  wicks  of  the  new 
lamp  might  have  a  better  effect  if  ranged  in  a  smaller  circle, 
they  were  accordingly  altered,  and  again  used,  bui  this  time 
with  a  glass  chimney  only  one  inch  high ;  for  a  longer 
chimney  extinguished  the  hghts.  The  two  shadows  were 
equal  when  this  lamp  was  eight  feet  one  inch  distant,  and 
Argand's  lamp  14  feet. 

Experiment  4.— The  Argand  lamp  raised  the  tempera- 
ture of  a  given  quantity  of  water  10*^  of  Fahrenheit  in  5S'' 
of  time:  the  other  lamp  produced  an  equal  etfect  in  7^", 
the  chimneys  in  both  cases  being  placed  at  the  same  distance 
below  the  dish  of  waicr.     But  when  the  flame  of  the  new 

lamp 
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lamp  was  placed  as  far  below  the  water  to  he  heated  as  the 
flame  of  the  other  had  beeu^  the  new  lamp  had  not  an  equal 
effect  in  less  than  1 88''. 

Ejperimeut  5. — -The  two  lamps  being  weighed,  it  was 
found  that  the  oil  consumed  by  them  in  the  same  length 
of  time  was  nearly  as  1€  to  13^  the  Argand  lamp  consum- 
ing the  most. 

I  am,  sir, 

Your  obedleivl  servant, 
Cirencester,  Dec.  1,  1812.  FraNXIS  KerUY. 

p.  S. — Can  any  of  your  readers  inform  me  what  liquid 
or  solid  substance  has  the  property  of  ab^orbin^  the  vapoivr 
of  ether  ? 


LXXIV.  On  some  Comlinat'ions  of  Phosphor  us  and  of  Sul- 
phur., and  on  some  other  Subjects  of  Chemical  Inquiry, 
Bif  Sir  HuMPHKv  Davy,  Knt.  LL.D,  Sec,  i?..S.* 

II.  INTRODUCTION. 
N  this  paper,  I  shall  do  myself  the  honour  of  laying  ber 
fore  the  Society  the  results  of  some  experiments  on  phos» 
phorus  and  sulphur,  which  establish  the  existence  of  some 
new  compounds,  and  which  offer  decided  evidences  in  fa- 
vour of  an  idea  that  has  been  for  some  time  prevalent 
amongst  many  enlightened  chemists,  and  which  I  have  de- 
fended in  former  papers  published  in  the  Philosophical 
"i'ransactions  ;  namely,  that  bodies  unite  in  definite  pro- 
portions, and  that  there  is  a  relation  between  the  quantities 
in  which  the  same  element  unites  with  diflt'renl  elements. 

I  shall  not  enter  into  a  minute  detail  of  the  methods  of 
experinienting  that  I  employed  ;  I  shall  confine  myself  to 
general  statements  of  the  facts.  The  common  manipula- 
tions of  chemistry  are  now  too  well  known  to  require  any 
new  illustrations :  and  to  dwell  upon  familiar  operations 
would  be  to  occupy  unnecessarily  and  tediously  the  time  of 
this  learned  body.' 

2.   Of  some  Combinations  cf  Phosphorus. 

In  a  paper  read  before  the  Royal  Society  in  1810,  I  hav« 
described  the  mutual  action  of  phosphorus  and  oxynniriatic 
gas,  or  chlorine.  I  have  noticed  two  compor.nds  which 
appear  to  be  distinct  and  peculiar  bodies,  lormed  by  the 
.union  of  the  gas  and  the  inflammable  substance.     One  is 

*  From  Philos.  Trans,  for  1812,  part  ii. 

yol.40.  No.  176.  Z)^c.  181^.  Pd  toWi}, 
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solid,  white,  and  crystalline  in  its  appearance;  easily  volar 
tile,  and  capable  of  forming  a  fixed  infusible  substance  by 
uniting  with  ammonia.  The  other  is  tiuid,  limpid  as  wa- 
ter, and,  as  I  have  since  found,  of  specific  gravity  1*45  ;  i^ 
produces  dense  fumes  by  a  .ting  upon  the  water  of  the  at- 
mosphere, and  when  exposed  to  the  atmosphere  gradually 
disappears,  leaving  no  residuum. 

The  composition  of  the  white  sublimate  is  very  easily  as- 
certained by  synthetical  experiments,  such  as  I  have  de- 
scribed on  a  former  occasion  in  the  Transactions.  By  em- 
ploying chlorine  dried  by  muriate  of  lime,  in  great  excess, 
and  making  the  experiments  in  exhausted  vessels,  and  ad- 
mitting solution  of  chlorine  to  ascertain  the  quantity  of 
gas  absorbed,  1  have  ascertained  that  three  grains  of  phos- 
phorus unite  with  about  20  grains  of  chlorine  to  form  the 
sublimate. 

Tf  the  phosphorus  be  in  great  excess  in  the  experiment 
of  its  combustion  in  chlorine,  some  of  the  liquor  is  formed 
with  the  sublimate;  but  to  obtain  it  in  considerable  quan- 
tities, phosphorus  should  be  passed  in  vapour  through 
heated  powdered  corrosive  sublimate.  A  bent  glass  tubp 
may  be  used  for  the  process,  and  the  liquor  condensed  in 
^  cold  vessel  connected  with  the  tvibe. 

I  have  not  been  able  to  deievmine  its  composition  by 
synthetical  experiments;  bqt  l>y  pouring  it  gradually  into 
water,  suffering  the  water  to  become  cool  after  each  addi- 
tion of  the  liquor,  and  then  precipitating  the  solution  by 
solution  of  nitrate  of  silver,  1  have  ascertained  the  quantity 
qf  chlorine  and  of  phosphorus  it  contains.  13*6  grains, 
treated  in  this  way,  afforded  43  grains  of  horn  silver. 

It  is  evident  from  this  analysis,  compared  with  the  result 
of  the  synthetical  experiments  on  the  sublimate,  that,  the 
quantity  of  phosphorus  being  the  same,  the  sublimate  con- 
tains double  as  much  chlorine  as  the  liquor. 

When  phosphorus  is  heated  in  the  liquor,  a  portion  is 
dissolved,  and  it  then  when  exposed  to  the  atmosphere 
leaves  a  film  of  phosphorus,  which  when  the  liquor  is 
thrown  on  paper  usually  inflames  ;  a  substance  of  this  kind 
was  tlrst  procured  by  MM.  Gay  Lussac  and  Thenard,  by 
distilling  phosphorus  and  calomel  together;  and  it  may  be 
produced  in  the  experiment  with  corrosive  sublimate,  if 
sufficient  heat  be  used  to  sublnne  the  phosphorus,  or  if 
there  be  not  an  excess  of  the  corrosive  sublimate.  I  have 
made  no  experiments  in  order  to  ascertain  the  quantity  of 
phosphorus  the  liquor  will  dissolve. 
When  ^be  white  sutflim^te  i§  made  to  act  upon  water,  it 
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<5)SSolv€s  in  it,  producing  much  beat.  The  solution  evapo- 
rated affords  a  thick  lii-]uid,  which  is  a  solution  of  pur« 
phosphoric  acid,  or  a  hydrat  of  phosphoric  acid. 

When  the  liquor  is  treated  with  water  in  the  same  way, 
it  furnishes  likewise  a  thick  fluid  of  the  consistence  of 
syrup,  which  crystallizes  slowly  by  cooling,  and  forms 
transparent  parallelopipedons. 

This  sj)bstance  has  very  singular  properties  :  when  it  is 
heated  pretty  strongly  in  the  air,  it  takes  fire  and  burns 
brilliantly,  emitting  at  the  same  time  globules  of  gas,  that 
inflame  at  the  surface  of  the  liquid.  This  substance  may 
be  called  hydrophosphorous  acid  j  for  it  consists  of  pure  phos- 
phorous acid  and  water.  This  is  proved  by  the  action  of 
ammoniacal  gas  upon  it :  when  it  is  heated  in  contact  with 
ammonia,  water  is  expelled  and  phosphite  of  ammonia 
formed  ;  and  it  is  likewise  shown  by  the  results  of  its  de- 
composition in  close  vessels,  which  are  phosphoric  acid 
and  a  peculiar  compound  of  phosphorus  and  hydrogen. 

Ten  parts  in  weight  of  the  crystalline  acid  I  found  pro- 
duced about  8-5  pans  of  solid  phosphoric  acid,  and  the 
elastic  product  must  of  course  have  formed  the  remainder 
of  the  weight,  allowing  for  a  small  quantity  of  the  sub- 
stance not  decomposed. 

The  peculiar  gas  is  not  spontaneously  inflammable  ;  but 
explodes  when  mixed  with  air,  and  heated  to  a  temperature 
rather  below  212°. 

Its  specific  gravity  appeared  from  an  experiment  in  which 
a  small  quantily  of  it  only  was  weighed,  to  be  to  that  of  air 
nearly  as  87  to  100.  Water  absorbed  about  one-eighth  of 
its  volume  of  this  gas.  Its  smell  was  disagreeable,  but  not 
nearly  so  fetid  as  that  of  common  phosphuretted  hydrogen. 

When  it  was  detonated  with  oxygen,  it  was  found  that 
three  of  it  in  volume  absorbed  more 'than  five  in  volume  of 
oxygen,  and  a  little  phosphorus  was  precipitated. 

When  potassium  was  heated  in  contact  with  it,  its  volume 
increased  rapidly  till  it  became  double,  and  then  no  further 
effect  was  produced.  The  potassium  was  partly  converted 
into  a  substance  having  all  the  characters  of  phosphuret  of 
potassium  ;  and  the  residual  gas  absorbed  the  same  quantity 
of  oxvgen  by  detonation  as  pure  hydrogen.  When  sulphur 
was  sublimed  in  the  gas  over  mercury,  the  volume  was 
likewise  doubled;  a  compound  of  phosphorus  and  sulphur 
was  formed,  and  the  elastic  fluid  produceci  had  all  the  cha- 
racters of  sulphuretted  hydrogen. 

It  appears  from  these  experiments,   that  the  peculiar  gas 

fOi)sists  of  4*5  of  hydrogen  in  weight  to  22'5  phosphorus; 
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and  its  composition  being  known,  it  is  easy  to  determine 
^the  composition  of  the  hydrophosphorous  acid,  and  likewise 
the  quantity  of  oxygen  required  by  a  given  quantity  of 
phosphorous  acid  to  be  converted  into  phosphoric  acid  5 
for,  for  every  volume  of  gas  disengaged,  a  volume  of  oxy- 
gen must  have  been  fixed  in  the  phosphoric  acid. 

And  calculating  for  174  grains,  30  parts  of  oxygen  must 
be  fixed  in  the  130  parts  of  phosphoric  acid,  and  20  parts 
of  phosphorus  disengaged  in  combination  uith  four  parts 
of  hydrogen  ;  and  on  the  idea  of  representing  the  pro- 
portions in  which  bodies  combine  by  numbers,  if  hydrogen 
be  considered  as  unity,  and  water  as  composed  of  two  pro- 
portions of  hydrogen,  2,  and  one  of  oxygen  15'*,  phos- 
phorus will  be  represented  by  20. 

When  the  compounds  of  chlorine  and  phosphorus  are 
acted  on  by  a  small  quantity  of  water,  muriatic  acid  gas  is 
disengaged  with  violent  ebuljition,  the  water  is  decom- 
posed, and  it  is  evident  that  for  every  volume  of  hydrogen 
disengaged  in  combination  with  the  chlorine,  half  a  volume 
of  oxygen  must  be  combined  with  the  phobphorusf ;  an4 
the  products  of  the  mutual  decomposition  of  water,  and 
the  phosphoric  compounds  of  chlorine,  are  merely  the 
phosphoric  acid  from  the  sublimate  and  the  phosphorous 
acid  from  the  liquor,  and  muriatic  acid  gas;  so  that,  the 
quantity  of  phosphorus  being  the  same,  it  is  evident  that; 
phosphoric  acid  must  contain  twice  as  much  oxygen  as 
phosphorous  acid,  whi^h  harmonizes  with  the  results  of 
the  decomposition  of  hydrophosphorous  acid.  For  sup- 
posing water  to  be  composed  of  two  proportions  of  hydro- 
gen, and  one  of  oxygen,  and  the  number  representing  it 
17  l  then  174  parts  of  hydrophosphorous  acid  must  consist 
of  two  proportions;  34  parts  of  water,  and  four  propor- 
tions of  phosphorous  acid,  containing  80  of  phosphorus 
and  60  of  oxygen ;  and  three  proportions  of  phosphoric 
acid  must  be  formed,  containing  three  proportions  of  phos- 
phorus 60,  and  six  proportions  qf  oxygen  90,  making  150. 

It  is  scaicely  possible  to  imagine  more  perfect  demon- 
strations of  the  laws  of  definite  conibination,  than  those 
furnished  in  the  mutual  action  of  water  and  the  phosphoric 
compounds.  No  products  are  formed  except  the  new 
combinations;    neither  oxygen,  hydrogep,  chlojrine,   nor 

•  Supposing  100  cubical  inches  of  the  gas  to  weig:h  27  grains:  27—4  5, 
i\ie  weSglit  of  'JOO  cubical  inches  of  hydrogen  =  22  5  grains. 

■f  This  mode  of  estimation  is  the  same  as  that  I  have  adopted  on  a  former 
Ifcciasion,  except  that  the  uumbe»r  reprteentiog  oxygen  is  doubled  to  avoid  a^ 
ifact/onal  part. 
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phosphorus  is  disengaged,  and  therefore,  the  ratio  in  which 
any  two  of  them  combine  being  known,  the  ratios  in  which 
ihc  rest  combine,  in  these  cases,  may  be  determined  hy  cal- 
culation, 

I  converted  phosphorus  into  phosp!^oric  acid,  by  burning 
it  in  a  icreat  eitcess  of  oxvgen  gas  over  mercury  in  a  curved 
glass  tube,  and  heated  the  product  strongly.  I  found  in 
several  processes  of  this  kind,  that  for  every  grain  of  phos- 
phorus consumed,  four  cubical  inches  and  a  half  of  oxygen 
^as  were  absorbed  ;  which  gives  phosphoric  acid  as  com- 
posed of  20  of  phosphorus  to  30*6  of  oxygen;  a  result  as 
■iicar  as  can  be  expected  to  the  results  of  the  experiments 
on  the  sublimate  and  the  hydrophosphorous  acid. 

Unless  the  product  of  the  combustion  of  phosphorus  is 
i5trongly  heated  in  oocygen,  the  quantity  of  oxygen  absorbeu 
is  less,  so  that  it  is  probable  that  phosphorous  acid  is 
formed,  as  well  as  phosphoric  acid. 

Phosphorous  acid  is  usually  described, in  chemical  authors, 
as  a  fluid  body,  and  as  formed  by  the  slow  combustion  of' 
phosphorus  in  the  air;  but  the  liquid  so  procured  is,  I  find, 
a  solution  of  a  mixture  of  phosphorous  and  phosphoric 
acids.  And  the  vapour  arising  from  phosphorus  in  the  air 
it  common  temperatures,  is  a  combination  of  phosphorous 
acid  and  the  aqdeous  vapour  in  the  air,  and  is  not,  I  find, 
"perceived  in  air  artificially  dried. 

In  this  case,  the  phosphorus  becomes  covered  with  a 
white  film,  which  appears  to  be  pure  phosphorous  acid, 
and  it  soon  ceases  to  shine. 

A  solid  acid,  volatile  at  a  moderate  degree  of  heat,  may 
be  produced  bv  burning  phosphorus  in  very  rare  air,  and 
this  seems  to  be  phosphorous  acid  free  from  water;  but 
some  phosphoric  acid  and  some  yellow  oxide  of  phos- 
phorus are  always  formed  ait  the  sanie  time. 

The  peculiar  gas  differs  exceedingly  from  phosphofetted 
hydrogen  formed  by  the  action  of  earths  and  alkalies  and 
pl»(>sphorus  upon  water;  for  this  last  gas  is  spontaneously 
inflammable,  and  its  specific  grav;ty  is  seldom  more  thaa 
half  as  great,  and  it  does  not  afford  more  than  1*5  its 
volume  of  hydrogen  when  decomposed  by  potassium ;  it 
differs  in  its  qualities  in  different  cases,  and  probably  con- 
sists of  different  mixtures  of  hydrogen  with  a  peculiar  gas, 
consisting  of  two  parts  of  hydrogen  and  20  of  phosphorus; 
or  it  must  contain  several  proportions  of  hydrogen  to  one 
bf  phosphorus. 

I  venture  to  propose  the  name  hydropkosphoric  gas  for 
the  new  gas ;  and  according  to  the  principles  of  nomen- 
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clature,  I  have  proposed  in  the  lastBakerian  lecture,  that  thd 
liquor  containing  20  of  phosphorus  to  67  of  chlorine  may 
be  caHhd  phospkorane,  and  the  sublimate  phosphorana. 

3.  Of  some  Comlinations  of  Sulphur, 

^  I  have  shown,  in  a  paper  published  in  the  Philosophical 
Transactions  for  1810,  that  sulphuretted  hydrogen  is  form- 
fed  by  the  solution  of  sulphur  in  hydrogen,  and  I  have  sup- 
posed that  sulphureous  acid,  in  like  manner,  is  constituted 
by  a  solution  of  sulphur  in  oxygen.  There  is  always  al 
little  condensation  of  volume  in  experiments  on  the  com- 
bustion of  sulphur  in  oxygen  ;  but  this  n)ay  fairly  be  attri- 
buted to  some  hydrogen  foosely  combined  in  the  sulphur^ 
and  to  the  production  of  a  little  sulphuric  acid  by  the  mu- 
tual action  of  hydrogen,  oxygen,  and  sulphur. 

It  is  only  necessary,  if  these  data  be  allowed,  to  know 
the  difference  between  the  specific  gravity  of  sulphureous 
acid  gas  and  oxygen,  and  sulphuretted  hydrogen  and  hy- 
drogen, to  detern)ine  their  composition. 

In  the  Philosophical  Transactions  for  1810',  page  254,  It 
have  somewhat  under-rated  the  weights  of  sulphuretted 
hydrogen  and  sulphureous  acid  gases  :  for  I  have  since 
found,  that  the  cubical  inch  measures,  employed  for  ascer- 
taining the  volumes-  of  gas  weighed,  were  not  correct. 
From  experiments  which  1  think  may  be  depended  upon, 
as  the  weights  of  the  gases  were  merely  compared  with 
those  of  equal  volumes  of  common  air,  I  found  that  loa 
cubical  inches  of  sulphureous  acid  gas  weighed  68  grains 
at  mean  temperature  and  pressure,  and  100  cubical  inches 
of  sulphuretted  hydrogen  36-5  grains,  and  the  last  result 
agrees  very  nearly  with  one  given  by  MM.  Gay  Lussac  and 
Thenard,  and  one  gained  by  my  brother  Mr.  John  Davy. 

If  34,  the  weight  of  100  cubical  inches  of  oxygen  gas, 
be  subtracted  from  68,  it  will  appear  that  sulphureous  acid 
consists  of  equal  weights  of  sulphur  and  oxygen,  an  esti- 
mation which  agrees  very  nearly  with  one  given  by  M.  Ber- 
zelius;  and  if  2'S7,  the  weight  of  100  cubical  inches  of 
hydrogen,  be  subtracted  from  36*5,  the  remainder  34-23 
will  be  the  quantity  of  sulphur  in  the  gas;  and  the  number 
representing  sulphur  may  be  stated  as  30  ;  and  sulphureous 
acid  as  composed  of  one  proportion  of  sulphur  30,  and  two 
of  oxygen  30  ;  and  sulphuretted  hydrogen  as  composed  of 
one  proportion  of  sulphur  and  two  of  hydrogen. 

From  the  experiments  of  MM.  Gay  Lussac,  it  appears 
that  sulphuric  acid  decomposed  by  heat  affords  one  volume 
•f  oxygen  to  two  of  sulphureous  acid;  from  this  it  would 

appear 


P  hasp  ho  f  us  and  Sulphur,  ^c,  423 

Appear  to  be  composed  of  one  proportion  of  sulphur  to 
three  of  oXygen.  I  have  endeavoured,  in  $everal  tiials  by 
boniiiion  heat  and  by  electricity,  to  combine  sulphureoua 
acid  gas  with  oxygen,  so  as  to  form  a  sulphuric  acid  free 
from  water,  but  without  success  ;  and  it  is  probable  that 
three  proporliona  of  o±ygen  cannot  be  combined  with 
one  proportion  of  sulphur,  except  by  the  intermedium  of 
water.  Mr.  Dalton  lias  supposed  that  there  is  a  solid  sul- 
phuric acid  formed  by  the  action  of  sulphureous  acid  gas 
upon  nitrous  acid  gas.  But  I  find,  that  when  dried  sul- 
phureous acid  gas  and  nitrous  acid  gas  are  mixed  together, 
there  is  no  action  ^  but  by  introducing  the  vapour  of  water, 
they  form  together  a  solid  crystalline  hydrat ;  which  when 
Uirovvn  into  water  gives  off  nitrous  gas,  and  forms  a  solu- 
tion of  sulphuric  acid. 

I  have  referred,  in  the  Philosophical  Transactions,  to  th« 
Combination  of  chlorine  and  sulphur.  I  have  been  able  to 
form  no  compound  of  these  bodies,  which  does  not  deposit 
Sulphur  by  the  action  of  water.  When  sulphur  is  saturated 
with  chlorine,  as  in  Dr.  Thomson's  sulphuretted  liquor,  it 
appears  to  contain,  from  my  experiments,  only  67  of  chlo- 
rine to  30  of  sulphur. 

4.   »So77?i?  general  Ohservallons. 

It  is  a  Fact  worthy  of  notice,  that  phosphoric  and  sul- 
phuric acids  should  contain  the  same  quantity  of  oxygen 
to  the  same  quantity  of  inflammable  matter ;  and  yet  that 
the  oxygen  should  be  combined  in  them,  with  such  dif- 
ferent degrees  of  atfinity.  Phosphorous  acid  has  a  great 
tendency  to  unite  with  oXygen,  and  absorbs  it  even  from 
water ;  and  sulphureous  acid  carl  only  retain  it  when  water 
is  present.  * 

The  relation  of  water  to  the  composition  of  many  bodies 
has  already  occupied  the  attention  of  some  distinguished 
chemists,  and  is  well  worthy  of  being  further  studied  :  most 
of  the  substances  obtained  by  precipitation  from  aqueous 
Solution*  are,  J  find,  compounds  of  water. 

Thus  zircona,  magnesia,  silica,  when  precipitated  and 
dried  at  212^,  still  contain  definite  proportions  of  water. 
And  many  of  the  snbstinces  Which  have  been  considered 
as  metallic  oxides,  that  I  have  examined,  obtained  from 
Solutions,  agree  iii  this  respect;  and  their  colours  and  other 
properties  are  materially  influenced  by  this  combined  water. 

I  shall  give  an  instance.     The  substance  which  has  been 

tailed  the   white  oxide  of  manganese  is  a  compound  of 

water  and  the  protoxide  of  manganese,  and  when  heated 

Strongly,  it  gives  off  its  water  and  become*  a  dark  olive  oxide. 
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It  has  been  often  suspected,  that  the  contraction  of 
volume  produced  in  the  pure  earths  by  heat  is  owing  ta 
the  expulsion  of  water  combined  witii  tl>cm.  The  following 
fact  seems  to  confirm  this  suspicion,  and  offers  a  curiou* 
phaenomenon. 

Zircona,  precipitated  from  its  solution  in  muriatic  acid 
by  an  alkali,  and  dried  at  a  temperature  below  300'-",  appear* 
as  a  white  powder,  so  soft  as  not  to  scratch  glass.  When 
heated  to  700°  or  SOO'',  water  is  suddenly  expelled  from  it, 
aftd  iTDtwithstanding  the  quantity  of  vapour  formed,  it  be- 
comes at  the  moment  red  hot.  After  the  process,  it  i* 
found  harsh  to  the  feel,  has  gained  a  tint  of  gray,  its  parts 
cohere  together,  and  it  is  become  so  hard  as  to  scratch 
(Quartz. 

LXXV.  On  the  Construction  and  Effects  of  the  Pneumatic 
Tinder-Box,     By  Le  BouvIer  Desmortiers*. 

jL  HE  inflammation  of  spunk  fin  the  Pneumatic  Tinder- 
box,  by  the  compression  of  air  alone,  is  a  phaenomenon 
with  which  chance,  the  father  of  discovery,  has  lately  en- 
fiched  natural  philosophy.  Many  have  reasoned  on  its' 
cause ;  which  some  consider  to  be  caloric,  others  electri-^ 
city;  but  no  one,  that  I  know  of,  has  attempted  to  sup- 
port his  opinion  by  experiments.  Without  bias  for  any 
hypothesis,  I  have  made  some  researches  on  the  construc- 
tion and  effects  of  the  pneumatic  tinder-box,  the  results  of 
which  shall  be  the  subject  of  the  present  paper.  In  the 
first  part,  I  shall  consider  what  relates  to  the  structure  of 
the  iustrument  ;  in  the  second,  I  shall  give  an  account  of 
the  experiments  that  tend  to  the  discovery  of  the  cause  of 
its  effects. 

I.  The  first  construction  of  these  tinder-boxes  was  a 
little' faulty,  in  the  piston  being  commonly  18  or  20  lines 
long.  This  was  said  to  be  necessary,  that  the  air  might 
not  escape  when  the  piston  was  in  action  ;  for,  if  there 
were  any 'point  not  accurately  fitted  to  tRe  inside  of  the 
tube,  the  air  escapes,  and  the  spunk  does  not  kindle. 

The  goodness  oF  the  instrument  does  not  depend  on  th« 
length 'of  the  piston,  but  on  the  accuracy  with  which  it  fills 
the  bore  of  the  tube ;  with  a  tube  well  bored  and   a  piston 

*  Journal  de  Phys.  torn.  Ixvii. 

f  Spunk  is  prepared  from  agaric,  which  is  first  boiled  in  water  ;  beaten 
well  when  dry;  steeped  in  a  strone  solution  of  saltpetre;  and  lastly  dried 
in  an  oven.  If  the  solution  of  nitre  oe  too  strong,  the  agaric  is  loaded  with 
l^ii  M^tf  wliicU  retards  iiii  inflamuiiitiun. 

•f 


lgnitio7ifrom  compressed  Ahr,  425 

tf  six  lines,  the  air  will  no  more  pass  than  with  a  piston  of 
twenty.  Accordingly,  for  a  tube  of  six  inches  f  have  re- 
duced the  piston  to  six  lines,  which  adds  an  inch  to  the 
column  of  air,  and  diminishes  the  friction  two-thirds,  so 
that  the  effect  of  the  tinder-box  is  more  certain,  and  it  is 
more  easily  used.  With  a  little  dexterity  you  may  kindle 
the  spunk  by  holding  the  tube  in  one  hand  and  pushing  the 
piston  with  the  other,  without  being  obliged  to  rest  it  on 
a  table,  or  any  other  solid  body.  Mr.  Dumotiez,  a  skilful 
maker  of  philosophical  instruments,  is  so  fully  convinced 
of  the  advantage  of  short  pistons,  that  he  now  makes  them 
of  these  dimen:=ions*. 

They  should  be  employed  also  in  the  syringes  of  air 
gunsf,  of  fountains  acting  by  compressed  air,  of  the  ap- 
paratus for  artificial  mineral  waters,  of  fire-engines,  which 
are  worked  with  so  much  labour,  and  even  of  air-pumps. 
As  the  shortening  the  piston  is  an  advantage  to  the  pump, 
we  obtain  a  greater  cflfect  with  less  labour,  and  in  a  shorter 
time,  than  with  long  pistons. 

It  is  essential,  too,  that  the  instrument  does  not  leak  at 
the  part  where  the  spunk  is  placed,  because  there  the  tran- 
sient action  of  inflammation  takes  place,  and  a  slight 
emission  of  air  would  prevent  the  effect.  But  this  effect 
is  produced,  thouoh  the  piston  does  suffer  the  air  in  the 
tube  to  pass  it.  To  satisfy  myself  nf  this,  I  made  the  fol- 
lowing experiment,  at  which  they  who  have  seen  it  were 
greatly  surprised. 

In  the  length  of  the  piston  I  made  a  groove  a  quarter  of 
a  line  broad.  The  spunk  took  tire  as  before.  Three  other 
grooves  were  added  successively,  opposite  one  another,  so  as 
to  divide  the  piston  into  equal  parts  ;  and  still  the  spunk  took 
fire.  When  the  grooved  piston  is  moved  backward  and  for- 
ward in  the  tube,  tlie  air  may  be  heard  entering  or  issuing 
out ;  and  the  friction  is  so  slight,  that  the  effect  of  the 
instrument  is  easily  obtained  by  pushing  it  with  the  hand. 
T'his  kind  of  piston  would  be  preferable  to  those  that  fit  accu- 
rately, if  a  solid  substance  were  employed,  hard  enough  to 
resist  the  continual  friction  of  the  air  passing  through  ihc 
grooves,  if  I  may  be  allowed  the  expression.  The  grooves 
in  leather  pistons  3oon  alter  their  shape,  and  spread  so  ai 
to  allow  the  air  to  pass  it  in  too  large  quantity. 

*  Mr.  Gill,  of  St.  James's- street,  London,  makes  these  instruments  of  still 
smaller  dimensions, — Edit. 

t  In  the  air  guns  of  Germany,  which  are  the  best  we  kn»w,  the  piston  of 
th*  syringe  is  extremely  short. 

The 
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The  piston  with  four  grooves  acting  very  well,  I  made  onif 
with  a  single  groove,  of  dimensions  equal  to  the  other  four, 
and  what  I  foresaw  actually  took  place  :  there  was  no  in- 
flammation. The  following  are  the  reasons  of  this  dif- 
ference. 

The  extremity  of  the  grooved  piston  exhibits  the  area  of 
a  circle,  the  periphery  of  which  touches  the  interior  edge 
of  the  grooves.  The  column  of  air  contained  in  the 
tube  rests  almost  wholly  on  this  base.  Only  the  parts 
Corresponding  to  the  grooves,  that  are  continued  through 
the  length  of  the  piston,  communicate  vlith  the  exter- 
hal  air.  When,  the  piston  is  pushed  with  sufficient  ve- 
locity to  kindle  the  spunk,  the.  pans  of  the  column  cor- 
responding to  the  grooves  rush  into  them  with  equal  velo- 
city ;  but  the  friction  they  experience  in  passing  through 
such  narrow  tubes  occasions  a  resistance  to  their  passage, 
a  kind  of  choking,  that  suffers'  only  a  part  to  escape,  while 
the  column  nesting  on  the  area  ot  the  piston  is  pushed  en- 
tirely toward  the  extremity  of  the  tube,  where  the  spunk 
to  be  kindled  lies. 

In  the  piston  with  a  single  broad  groove,  the  area  of  the 
circle,  on  which  the  column  of  air  rests,  is  much  smaller, 
consequently  the  column  itself  is  less.  The  resistance  the 
air  experiences  in  passing  through  the  groove  is  next  to 
nothing  ;  for  we  hear  no  noise  on  movijig  the  piston  back- 
ward and  forward;  and  as  air  expands  in  all  directions^ 
when  the  piston  is  moved,  the  column  resting  on  the  arei 
of  the  circle,  resting  at  the  same  time  laterally  on  that 
which  answers  to  the  groove,  it  recedes  from  all  the  points 
of  contact,  and  flows  entirely  through  the  channel  it  finds 
open.  It  is  so  true,  that  it  wholly  flows  out,  that  the  pis- 
ton, when  it  touches  the  extremity  of  the  tube,  remain^ 
there  ;  while  with  other  pistons  a  sufficient  quantity  of  air 
is  retained  to  occasion  a  spring- and  repel  them. 

I  think  it  proper  to  say  a  word  or  two  on  the  quality  of 
the  spunk;  The  driest,  softest,  and  least  impregnated  with 
nitre  Should  be  chbstn.  In  that  of  the  best  quality  a  piece 
will  not  always  be  found  equally  good  throughout.  Some 
contains  a  great  deal  of  nitre,  and  is  kindled  with  more 
difficulty.  This  may  be  known  by  the  cool  taste  it  leaved 
on  the  tongue  ;  or '  by  kindling  it:  for  when  it  has  taken 
fire  the  nitre  mehs,  and  sometimes  throws  out  sparks,  that 
may  be  dangerous  when  they  spirt  out  of  the  instruincnt^ 
particularly  if  made  with  a  cock.  As  it  is  usual  to  blow 
on  the  spunk,  to  try  whether  it  be  kindled,  a  spark  may  be 

thrown 
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inrown  frorrt  it  into  the  eye.     This  painful  accident  once 
happened  to  me. 

They  who  imagine  that  electricity  kindles  the  spnnk, 
consider  these  sparks  as  an  incontrovertible  proof  of  their 
opinion.  I  think  they  are  mistaken  in  this  case;  yet  I 
must  not  conceal  a  fact  communicated  to  me  by  Mr.  Veau- 
Delaunay,  which  seems  to  confirm  this  opinion,  of  which 
he  is  a  partisan.  Out  of  twelve  times,  when  he  operated 
with  the  instrument  without  any  spunk  in  it,  he  saw  sparks 
emitted  three  times.  There  are  strong  reasons,  however^ 
for  suspecting  that  electricity  is  not  the  cause  of  the  in- 
flammation here.  These  1  shall  give  in  the  second  part  of 
this  paper,  concluding  the  present  with  ati  important  ob- 
iservation  on  the  construction  of  pistons. 

If  we  could  find  an  elastic  substance  sufficiently  com- 
pact to  be  turijed  in  a  lathe,  we  should  have  perfect  pistons, 
that  would  spring  and  adapt  themselves  to  the  inequalities 
of  the, tube,  without  suflfering  a  bubble  of  air  to  escape, 
I  have  made  some  with  caoutchouc,  softened  before  the 
fire,  in  order  to  give  it  a  degree  of  elasticity  more  obedient 
to  the  inequalities  of  the  tube.  But  on  attempting  to  turn 
it  in  a  laihe,  it  b*nt  under  the  tool.  Even  the  edge  of  a 
razor  would  not  take  hold  of  it ;  so  that  the  piston  re- 
tnained  uneven  and  almost  ragged,  and  yielded  like  sofit 
wax  under  the  fingers.  Jn  this  imperfect  state  it  so  faf 
prevents  the  air  from  escaping,  that  a  column  of  three 
inches  is  sufficient  to  kindle  the  spunk  ;  but  after  a  few 
strokes  of  the  piston  the  heat  dilated  it  to  such  a  degree, 
that  it  cannot  be  moved  without  considerable  force.  If  a 
drop  of  oil  be  put  on  it,  it  moves  easily;  but  this  sooa 
spoils  the  instrument;  for  the  oil  dissolves  the  caoutchouc^ 
and  forms  a  varnish,  which,  as  the  piston  grows  hot,  makes 
it  adhere  still  more  strongly  to  the  sides  of  the  tube. 

Might  not  these  inconveniences  be  avoided,  by  ariYiing 
the  piston  rod  with  caoutchouc,  and  covering  this  with 
leather?  If  this  process  succeeded,  it  might  be  applied  with 
advantage  to  all  sorts  of  pumps. 

11.  To  attain,  if  possible,  a  knowledge  of  the  principle 
of  inflammation  in  the  pneumatic  tinder-box,  four  things 
are  to  he  considered — the  materials  of  the  tube,  the  matter 
contained  in  the  tube,  the  materials  of  the  piston,  and  the. 
friction.  Among  the  materials  of  the  piston  I  include  the 
grease,  with  which  it  is  coated,  to  make  it  move  more 
easily,  and  render  it  fitter  to  intercept  the  passage  of  the  air. 

In  examining  the  question  whether  the  spunk  be  kindled 
by  electricity,  I  consider, 

ISi,  That 
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1st,  That  no  part  of  the  imstrument  is  insulated  j  and 
that  insulation  is  a  necessary  condition  for  producinc;  sen- 
sible eletiricity  with  any  of  the  machines  we  know.  "l  say 
machines  that  we  know,  because  ihe  animal  electricity^ 
that  manifests  itself  without  insulation,  is  an  exception  td 
our  mechanical  means,  and  cannot  here  bo  taken  into  cou-.^ 
sideration. 

2dly,  The  friction  of  the  piston,  which  is  a  greasy  body, 
against  a  metallic  substance,  is  not  calculated  to  produce 
electricity. 

3dly,  Experience  demonstrates,  that,  unless  during 
ste<rms,  the  atmosphere  seldom  exhibits  any  signs  of  elec- 
tricity at  the  height  we  breathe  it ;  and  that  wc  must 
search  for  them  with  instruments  in  a  more  elevated  re- 
gion, or  when  electric  clouds  are  passing  over  our  heads. 
How  then  shall  we  estimate  the  infinitely  small  quantity 
of  electric  matter  in  a  ci^bic  inch  of  air,  or  even  less,  which 
the  instrument  contains  ? 

4thly,  It  is  not  without  great  difficulty  that  we  can  kin- 
dle spunk  with  strong  electric  sparks,  i  have  discharged 
a  large  jar  on  spunk  strewed  with  powdered  resin,  and  it 
has  remained  unkindled,  though  the  resin  caught  fire,  and 
burned  entirely  away. 

As  long  as  the  instrument  was  made  with  metallic  sub^ 
stances  only,  we  were  obliged  to  confine  ourselves  to  the 
exterior  marks  of  inflammation  alone,  without  being  able 
to  assign  the  true  cause,  or  at  least  furnish  proofs  of  it. 
For  to  guess,  is  not  sufficient  in  natural  philosophy;  we 
must  demonstrate,  in  order  to  give  to  facts  that  degree  of 
certainty  which  befits  science ;  and  this  we  cannot  do 
here,  without  seeing  wh;it  passes  at  the  very  point  of  iii- 
llammation. 

The  means  are  very  simple;  Nothing  is  necessary  but 
to  substitute:  a  glass  for  a  metal  tube.  Those  found  in  the 
shops  being  too  slight,  1  applied  to  Mr.  Laurent,  the  in- 
ventor of  glass  flutes,  requesting  him  to  procure  me  tube* 
of  a  similar  quality.  This  artist,  as  rnuch  distinguished 
by  his  civility  as  by  his  talents,  furnished  me  with  three, 
which  I  fitted  up.  The  first,  eight  inches  long  by  eight, 
lines  in  diameter,  did  not  kindle  the  spunk.  The  second, 
nine  inches  long  by  six  lines  and  three-quarters  in  diame- 
ter, kindled  it  completely.  This  being  destroyed  by  acci- 
dent, \  tried  the  third,  eight  inches  long  by  seven  lines  in 
diameter,  which  succeeded  equally  well. 

When  the:  instrument  is  made  to  act,  and  the  spunk 
kindles,  we  see  a  bright  flash,  that  fills  the  capacity  of  the 
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tube;  and  this  light  is  so  much  the  more  vivid,  in  propor-. 
tion  as  the  compression  is  more  rapid.  If  the  compression 
be  less  powerful,  the  spunk  does  not  kindle;  but  we  per- 
ceive in  the  upper  part  of  the  tube  a  light  vapour,  that  falls 
in  undulations  on  the  piston.  When  this  has  disappeared, 
if  we  draw  back  the  piston,  the  vapour  will  re-appear,  as 
long  as  ihere  is  any  air  in  the  tube.  These  effects  may  be 
produced  several  times  in  succession,  merely  by  pushing 
ihe  piston  with  the  hand.  This  vapour  is  so  thin  and  dia- 
phanous, that  it  is  not  perceptible  in  a  strong  light.  It 
requires  a  sort  of  twilight  to  see  it  well. 

But  whence  arises  this  vapour,  and  what  is  its  nature  ? 
Assuredly  it  is  not  furnished  by  the  materials  of  the  in- 
strument; it  can  only  proceed,  therefore,  from  what  it 
contains,  from  the  atmospheric  air.  Now,  according  to 
ihe  present  state  of  our  knowledge,  the  air  contains  only 
nitrogen,  oxygen,  and  a  very  small  portion  of  carbonic 
acid  ;  all  gasiform  substances,  which  are  kept  in  this  state 
by  tlie  great  quantity  of  caloric  that  penetrates  them,  and 
are  consequently  heavier  than  it*.  But  in  c#mpressing 
the  air  contained  in  the  tube,  what  is  the  substance  that 
iiHisl  first  give  way?  Is  it  not  that  which  is  lightest,  the 
caloric,  thai  general  solvent,  that  principle  of  fluidity  and 
volatilization,  which  gives  wings  even  to  metals  to  raise 
themselves  in  the  air  ?  Is  then  the  vajiour  in  question  ca- 
loric, rendered  visible  by  approximation  of  its  particles, 
which  are  compressed  by  the  surrounding  air,  as  air  becomes 
visible  in  passing  through  liquids  ?  'I  his  idea,  which  I  am 
far  from  presenting  as  a  thing  proved,  acquires  more  pro- 
bability from  the  following  experiments. 

I  substituted  hydrogen  for  common  air,  and  the  vapour 
showed  itself  as  before;  but  the  spunk  d;d  not  take  fire. 
With  carbonic  acid  gas,  and  with  nitrogen,  the  effects  were 
the  same.  The  latter,  which  contained  a  little  nitrous  gas, 
gave  a  somewhat  denser  vapour.  Oxygen,  lightly  com- 
pressed, yielded  a  vapour  more  rare  and  transient  than  that 
of  the  common  air.  It  had  scarcely  fcdien  on  the  piston, 
when  it  rebounded  and  disappeared.     When  I  compressed 

•  The  air  likewise,  in  its  ordinary  state,  contains  twelve  grains  of  water 
in  a  cubic  foot.  This  small  quantity  of  water,  reduced  to  the  proportion  »f 
the  quantity  of  air  contained  in  the  a])paratus,  contiibutes  nothing  to  it* 
effect ;  for  the  heat  produced  by  the  friction  could  at  most  reduce  it  to  va- 
fX)ur,  and  in  this  state  it  would  not  kindle  the  spunk.  If  the  vapour  seen  in 
the  tube  were  water  in  a  state  of  expansion,  when  it  fell  on  the  surface  of 
the  piston  it  would  condense  there,  and  appear  in  the  state  of  a  hquid.  But 
]fhe  surface  of  the  pist-m  always  remains  dry,  though  on  i^^ving  it  the  va- 
pour appears  and  disappears  several  tinaes. 

Qxygen 
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oxygen  with  a  proper  force  for  producing  inflammation,^ 
the  spunk,  which  commonly  takes  fire  only  at  the  anterior 
part,  was  ahnost  burned:  yet  for  this  experiment  I  used  a 
copper  instrument,  the  piston  of  which  lost  air  so  much^ 
that  it  would  no  longer  kindle  spunk  with  common  air. 

Perhaps  it  will  be  said  that  the  vapour  came  from  the 
greasy  matter  on  the  piston,  which  adheres  to. the  sides  of 
the  tube;  and  that  it  is  expanded  by  the  heat  produced  by 
the  friction.  To  this  I  answer,  in  this  case,  Jst,  The  var 
pour  should  not  show  itself  before  the  greasy  matter  is  dc« 
posited  on  the  sides  of  the  tube;  yet  it  appears  at  the  first 
stroke  of  the  piston,  before  the  tube  becomes  greasy. 
Sdly,  It  should  show  itself  below  the  piston,  in  the  part 
which  the  piston  has  left;  but,  on  the  contrary,  it  always 
shows  itself  above,  Sdly,  There  is  no  vapour,  when  the 
piston  loses  much  air,  if  the  friction  be  ever  so  rapid. 
4ihly,  The  vapour  should  be  more  apparent,  when  the 
piston  exerts  its  friction  throughout  the  whole  length  of 
the  tube,  than  when  it  is  confined  to  a  small  part  of  it$ 
upper  extremity;  yet  the  reverse  frequently  happens.  5thly, 
When  the  air  is  entirely  decomposed  no  more  vapour  ap- 
pears, but  it  shows  itself  again,  if  ever  so  little  fresh  air  be 
introduced. 

As  it  was  essential  to  ascertain  whether  the  vapour  did 
not  contain  an  acid  principle,  I  fastened  to  the  surface  of 
the  piston,  with  a  little  green  wajf,  a  piece  of  muslin 
dipped  in  infusion  of  litmus,  and  afterwards  dfied.  After 
twenty  strokes  of  the  piston  the  colour  was  not  changed. 
I  put  on  a  second  piece  of  muslin  larger  than  the  first,  and 
the  edges  of  which  were  loose.  This  burned  all  round, 
without  the  colour  of  the  rest  being  altered.  Lastly,  a  third 
piece,  which  was  wet,  experienced  no  change  of  colour. 

From  these  ex])eriments  it  follows,  that  no  acid  princi- 
ple is  developed  ;  that  all  aeriform  substances,  as  well  a? 
common  air,  produce  a  light  vapour :  that  no  other  gas, 
>xcept  oxygen  and  conmion  air,  kindles  the  spunk:  that 
oxygen  produces  a  much  more  powerful  combustion  thait 
common  air,  consequently  oxygen  acts  an  important  part 
in  the  inflammaiion:  that  as  it  can  exert  its  action  only 
when  set  free  by  the  decomposition  of  the  common  air,  of 
which  it  constitutes  a  fourth  part,  it  follows,  that  the  air 
contained  in  the  tube  is  decomposed  by  the  simple  force  of 
compression:  that  the  vapour  produced  is  not  owing  to 
the  oxygen,  since  it  shows  itself  e(]ually  in  gases  that  con- 
tain no  oxygen:  that  this  vapour  is  the  effect  of  some 
agent  common  to  all  gases:  and  that  we  may  presume  it 
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?s  caloric  itself,  rendered  visible  by  the  sudden  approxima- 
tion of  its  parts  in  a  small  space,  where  it  rises  to  a  tem- 
perature that  is  increased  in  the  oxygen  so  as  to  kindle 
the  spunk*. 

I  am  equally  induced  to  believe,  since  the  air  (and  it  is 
the  ^same  with  all  gat-es)  is  decomposed  by  rapid  com- 
pression, that  the  luminous  meleors  frequently  perceived  ia 
hurricanes  are  not  always  the  effects  of  electricity.  I  have 
observed  several  times,  on  these  occasions,  that  Sau3sure*s 
atmospheric  electrometer  affords  no  signs  of  any.  I  will 
mention  a  particular  instance,  as  it  occasioned  me  no  less 
surprise  than  damage, 

In  the  beginnmg  of  the  year  1803,  being  at  my  country 
seat,  toward^evening  a  violent  wind  arose,  which  continued 
increasing  for  two  hours  to  such  a  degree,  as  to  blow  down 
labout  sixty  trees  of  prodigious  size  and  height  in  an  orna- 
mental plantation.  It  threw  them  one  upon  another  in  a 
row,  and  some  of  them  nere  broken  off.  Those  that  were 
jtorn  up  by  the  roots  brouglit  up  the  earth  with  them  to  the 
(distance  of  fifteen  feet.  The  clouds  flew  with  extreme 
rapidity,  ai]d  I  saw  flashes  of  light  from  them.  I  raised 
my  electrometer,  arn»ed  with  its  conductor  two  feet  long, 
but  the  balls  still  continued  in  contact. 


3L.XXVI.   Mr,  HyMs's  Remarks  on  Dr.  Roget's    Reply, 

To  Mr,  Tilloch, 

Sir,  Ur.  Roget  having  confessed  that  I  did  make  use  of 
the  words  *' or  any  other  alkali,"   the   question  at   issue 

between  us  becomes  more  siaiple  ;    it  is  merely  this, • 

Whence  are  the  distinctions  between  sulphate  of  copper  and 
nitrate  of  silver,  which  prove  that  one  of  these  salts  is 
totally  different  from  the  other,  when  applied  for  the  detec- 
tion of  arsenic  ? 

That  there  is  a  total  difference,  especially  when  ammonia 
is  employed,  has  been  asserted  by  Dr.  Roget; — that  there 
is  no  such  dissimilarity  in  the  application  of  these  two 
tests,  to  support  such  an  opinion,  1  shall  now  endeavour  to 
prove. 

*  It  sometimes  happens,  that  the  spunk  is  turned  black  without  kindling. 
In  this  case,  as  welj  a^  when  it  is  kindled,  if  we  draw  back  the  piston  in 
the  tube,  a  dense  vapour,  that  may  be  smelt,  issues  out,  which  is  not  of  the 
fame  nature  as  the  former.  That  shows  itself  before  the  inflammation  :  this 
always  succeeds  it.  That  is  the  principle  of  the  inflammation :  this  is  a  pro- 
4«4ct  iwaished  by  the  combuttion  of  the  spunk,  of  wliich  it  has  ttie  smell. 

Let 
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Let  us  therefore  compare  the  two  tests,  (for  the  ammonia 
is  assuredly  not  to  be  called  a  test  for  arsenic)  and  see  if  there 
be  any  othere55ew/zaZdifference  between  them  than  that  which 
was  first  noticed  by  myself,  in  the  Philosophical  Magazine, 
nearly  four  years  ago,  in  these  words  :— "  The  test  I  propose 
as  a  substitute  (for  sulphate  of  copper)  appears  to  be  more 
efficacious,  inasmuch  as  it  produces  a  more  copious  precipi- 
tate from  a  given  quantity  of  arsenic." 

1.  Both  these  tests  have  a  rnetallicbise  ;  (hey  are  applied 
to  the  same  purpose  ;  and  they  admit  of  the  same  variations, 
especially  with  respect  to  the  alkaline  agent,  in  their  appli- 
cation for  the  detection  of  arsenic. 

2.  The  addition  of  an  alkali,  of  some  kind  or  other,  is  as 
necessary  with  one  test  as  it  is  to  succeed  with  the  other; 
and  no  less  caution  is  required  in  either  of  the  experimeni» 
to  avoid  an  excess  of  the  alkali.  ' 

3.  Any  of  the  alkaline  earths  will  serve  with  sulphate  of 
copper,  as  1  have  proved  they  will  with  nitrate  of  silver. 
Though  1  have  not  made  some  experiments  which  I  have 
in  contemplation,  I  suspect  the  sulphate  of  cojiper  will 
produce  a  more  dense  and  conspicuous  precipitate,  when 
the  arsenic  is  combined  with  harytes  ;  if  so,  this  notice  wiU 
prevent  any  one  arrogating  to  themselves  the  discovery  of  a 
Bcw  test  of  this  species. 

4.  Both  the  copper  and  silver  tests  act  exactly  upon  the 
same  chemical  principles,  or,  in  the  language  of  Bergman, 
by  double  elective  attraction. 

5.  It  is  here  altogether  in  my  favor  that  these  metallic 
salts  have  the  same  property  in  respect  to  ammoniay  that  of 
forming  triple  or  ternary  compounds.  Of  this  fact  both 
Dr.  Marcet  and  Dr.  Koget  seem  to  have  been  totally  igno- 
rant, before  I  prescribed  the  ammoniaco-nitrate  of  silver^ 
■which  yon  did  me  the  honor  to  place  among  your  pages  in  a 
late  number.  Dr.  Roget  need  not,  therefore,  be  surprised 
that  I  should  become  the  '*  panegyrist'*  of  svich  a  finished 
composition.  As  we  may  with  the  same  facility  prepare  a 
triple  salt  with  copper,  to  serve  as  a  test  for  arsenic,  I  trust, 
it  would  be  unnecessary  to  carry  this  parallel  any  further,  or 
advance  additional  arguments  to  shew  that  these  tests  are, 
mutatis  mutandis^  identical  in  their  application  and  mode  of 
operating,  in  respect  to  arsenic, 

6.  Both  these  tests  agree  in  producing  more  abundant 
precipitates;  the  silver  is,  however,  as  I  have  already 
noticed,  by  far  the  most  delicate  and  conspicuous. 

Lastly,  there  is  a  striking  analogy  in  these  tests,  in  respect 
to  the  colour  each    produces,   so   that   the  operator  may 

instantly 
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Instantly  discover  in  what  state  the  arsenical  salt  exists^ 
whether  it  be  an  arsenite  or  arsenate :  with  copper,  the  first 
is  of  a  yellowish  green,  and  the  arsenate  is  a  bluish  green  ; 
but  with  silver,  the  arsenite  is  of  a  bright  yellow,  and  the 
arsenate  of  a  trick  red.  In  describing  these  Appearances  of 
the  silver -Xtsi,  Dr.  R.  has  copied  me  nearly  verbatim*. 

So  little  indeed  do  these  tests  differ  in  the  mode  of  apply- 
ing them,  and  in  their  habitudes  with  alkalies  and  arsenic; 
that  I  might  have  contented  myself,  when  1  first  announced 
the  silver-iQs{,  by  merely  recommending  it  to  the  notice  of 
your  numerous  readers,  to  be  substituted  for  that  of  coppery 
as  being  more  eligible. 

It  is  also  evident,  th^lt  the  kindo^  a\k^\\  was  with  me  a  se- 
condary object  in  the  cxperimeiUs  with  which  I  commenced 
the  enquiry ;  for,  In  the  letter  already  quoted,  t  have  said, 
**  though  rriy  process  answer  very  well  with  potass,  or 
even  with  lime-water,  I.  am  ihcliried  to  prefer  the  commori 
sub-carbonate  of  soda." 

I  must  insist,  that  the  liarrle  due  to  the  test  is  to  be  de- 
rived from  the  metallic  salt  1  eitlploy,  that  is,  any  soluble 
salt  of  which  silver  is  the  base  ;  And  not  from  the  alkali  or 
alkaline  earth,  tnore  thaii  frorri  the  Acid  or  fluid,  all  of  which 
ihe  operator  may  have  his  choice.  In  this  particular  point. 
Dr.  Roget  has  not  done  liie  justice  ;  he  might  have  quoted 
my  test,  in  the  way  several  respectable  authors  have  done,  as 
the  "  Nitrate  of  Silver ;"  he  might  have  copied  Dt*.  Henry  at 
least  as  well  as  Mr.  Thomson  and  some  others,  and  not 
mock  his  friend  by  ascribing  to  him  a  new  test  when,  take 
it  in  the  most  favourable  light,  it  can  only  be  a  modijication. 
It  is  singular  that  Dr.  Roget  did  not  act  by  toe  as  he  has 
done  in  quoting  Dr.  Bostock. — Here  he  mentions  the  sul- 
phate of  copper,  but  leaves  the  reader  to  guess  at  the  alkali 
which  this  able  philosopher  employed. 

Dr.  Roget  has  told  you  that  **  it  was  only  at  the  moment** 
of  sending  his  paper  to  the  press  that  Dr.  Marcet  met  with 
the  quotation  in  Dr.  Henry's  Elements  of  Chemistry,  which 
led  Dr.  R.  to  read  my  letters;  and,  you  are  likewise  in- 
formed, that  Dr.  Roget  did  no  more  than  quote  the  proper 
authorities. 

Now,  in  all  these  tlocuments,  where  did  Dr.  Roget  find 
that  my  process  '^  appears  less  convenient  in  its  practical 
application"  thari  any  other?  That  my  test  might  prove  so 
in  some  hands  is  not  to  be  doubted  ;  but  it  was  incumbent 
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OR  Dr.  Roget  to   prove  ils  imperfection,  previously  to  his 
passing  such  a  censure  upon  it. 

No  one  is  more  averse  to  controversy  than  myself,  and 
this  temper  I  have  endeavoured  to  maintain  through  the 
whole  of  this  discussion ;  as  a  proof  of  this,  I  have  constantly 
endeavoured  to  render  my  papers  useful  to  your  readers,  by 
dwelling  more  upon  the  subject  as  it  concerns  chemistry, 
and  less  upon  that  which  is  connected  with  my  professional 
character,  which,  situated  as  I  am,  it  is  my  duty  to  defend; 
and,  in  this  attempt  to  improve  science,  I  trust  I  have  so  far 
succeeded  as  to  render  this  controversy  more  interesting  to 
your  numerous  readers  than  Dr.  Roget  is  willing  to  allow. 
I  remain,  sir, 

Your  obedient  servant, 

Long-Acre,    London,  Jos.  HuME. 

Dec.  14,  1812. 


LXXVII.  Notices  respecting  New  Books. 
Sir  Humphry  Davy's  "Elements  of  Chemical  Philosophy." 

[Concluded  from  p.  307.] 

Ln  the  absence  of  all  decisive  general  principles  to  found  a 
theory  of  electrical  phaenomena,  Sir  H.  observes,  *'  It  would 
appear,  that  in  all  cases  of  electrical  action,  the  two  electri- 
cal states  are  always  coincident,  either  in  different  parts  of 
the  same  body,  or  in  two  bodies;  and  that  they  are  always 
equal,  and  capable  of  neutralizing  each  other.  If  a  con- 
nection be  made  by  a  wire,  between  the  positive  and  nega- 
tive conductors  of  the  electrical  machine,  during  the  time 
of  its  action,  all  electrical  effects  cease ;  and  to  produce  a 
succession  of  effects,  both  conduct  rs  must  be  brought 
near  bodies  connected  with  the  ground,  vk/hich  gain  the  op- 
posite state  in  consequence  of  what  may  be  called  i?idiictio?i. 
When  a  nonconductor,  or  imperfect  conductor,  provi- 
ded it  be  a  thin  plate  of  matter,  placed  upon  a  conductor, 
is  brought  in  contact  with  an  excited  electrical  body  ;  the 
surface,  opposite  to  that  in  contact,  gains  the  opposite 
electricity  from  that  of  the  excited  body  ;  and  if  the  plate 
be  removed  from  the  conductor  and  the  source  of  electri- 
city, it  is  found  to  possess  two  surfaces  in  opposite  slates. 
If  a  conductor  be  brought  into  the  neighbourhood  of  an 
excited  body,  the  air,  which  is  a  nonconductor,  being  be- 
tween them ;  that  extremity  of  the  conductor,  which  is 
opposite  to  the  excited  body,  gains  the  opposite  electricity, 
and  the  other  extremity,   if  opposite  to  a  body  connected 

with 
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\vhh  the  ground,  gains  the  same  electricity,  and  the  middle 
point  is  not  electrical  at  all.  This  is  easily  proved,  by  exa- 
mining the  electricity  of  three  sets  of  gilt  pith  balls  raised  on 
wires  on  the  different  pans  of  the  conductor,  which  is  thus 
affected  by  induced  electricity.  If,  instead  of  air,  a  plate  of 
mica  or  glass  be  between  the  two  conductors,  the  same  phae- 
nomena  will  occur;  so  that  it  would  appear  that  the  con- 
ductor merely  gains  two  opposite  electricities,  or  polar  elec- 
tricities, of  the  same  kind  as  those  of  the  nonconductor. 
The  phaenomena  of  sparks,  of  discharges,  and  of  accumu- 
lated electricity,  depend  upon  this  law.  In  the  case  of  the 
common  electrical  spark,  a  stratum  of  air  is  charged  in  the 
same  manner  as  a  glass  bottle,  partially  coated  with  tin  foil, 
is  charged  in  the  Leyden  experiment ;  when  the  hand  is 
held  near  the  positive  conductor  of  an  electrical  machine, 
the  person  standing  on  the  ground,  the  hand  is  rendered 
negative,  and  the  states  become  ex'alted,  till  the  polarities, 
as  they  may  be  called,  are  annihilated  through  the  air,  pro- 
ducing a  spark,  a  snap,  and  a  distinct  sensation.  If  a 
number  of  small  pith  balls,  placed  upor*  a  surface  of  metal, 
are  caused  to  approach  an  electrified  body,  they  are  brought 
into  the  opposite  state  by  induction,  and  are  attracted  to- 
wards the  body  ;  but  when  they  come  in  contact  with  it, 
this  state  is  destroyed,  they  gain  the  sajiie  state,  and  are 
repelled." 

So  far  the  phaenomenon  of  electrical  polarity  is  perfectly 
analogous  to  that  of  magnetism.  The  coincidence  favours 
the  reveries  of  speculators  relating  to  an  electrical  and 
magnetic  atmosphere.  As  to  the  term  inductiony  which  is 
more  familiar  to  metaphysical  than  physical  language,  it 
seems  as  convenient  and  applicable  as  any  other.  Mr.  G. 
Singer,  indeed,  in  his  lectures  on  electricity  made  some 
objections  to  it;  but  as  he  proposed  to  state  his  reasons  ia 
the  Philosophical  Magazine,  we  shall  leave  his  opinions  to 
his  own  enunciation.  **  In  consequence  of  the  principle 
of  induction,"  says  Sir  H.  '*  the  condensing  electrometer  is 
nmch  more  sensible  than  the  common  electrometer.  This 
instrument  consists  of  two  plates  of  polished  metal,  the 
surfaces  of  which  are  parallel,  one  connected  with  the 
plate  of  the  electrometer,  the  other  moveable,  in  connection 
with  the  ground,  and  the  plates  are  very  near  each  other. 
When  the  body  supposed  to  be  electrical,  is  made  to  touch 
the  top  of  the  electrometer,  and  is  afterwards  removed  in 
separating  the  polished  plates,  the  effect  will  be  perceived." 

*'  The  difference  in  what  are  called  the  .conducting 
powers  of  bodies,  seems  to  depend  entirely  upon  the  dif- 
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ferent  manner  in  which  they  receive  the  electrical  po-* 
larilies;  or  in  which  their  parts  become  capable  of  com-' 
mniiicating  attractive  or  repellent  powers  to  other  matter. 
Nonconductors  appear  to  receive  polarities,  only  with 
greait  difficulty,  but  retain  them  for  a  long  while,  and  present 
probably  a  number  of  different  alternations  of-  poles,  within 
a  small  space,  and  cannot  be  difftctcd  to  any  great  distance.- 
Imperfect  conductors  receive  polarity  with  more  facility, 
but  present  fewer  alternations,  and  preserve  t'bcir  electri- 
cities for  a  shorter  time.  Perfect  cof>duct6Ts  are  easily 
affected  throughout;  but  present  ^  most  only  two 
poles,  and  the  powers  rapidly  destroy  eaich  other.  The 
difficulty  with  which  nonconductors  receive  polarity,  is 
shown  in  the  phrcnomena  of  charging  thick  and  thin 
coated  plates  of  glass  and  mica.  The  thin  plates  are  capa- 
ble of  being  charged  much  more  highly  than  the  thick 
ones,  and  the  accumulation  on  the  opposite  surfaces  is 
much  greater.  Rarefied  air  or  gaseous  mattef,  is  much 
more  susceptible  of  receiving  polarities,  than  dense  air  or 
gaseous  matter :  and  hence,  the  electrical  spark  will  pass 
much  further  through  rarefied  air  or  Hght  gases,  than 
through  dense  air  or  heavy  gases ;  it  passes  much  further 
likewise  in  gases,  than  in  nonconductmg  fluids.** 

The  terms  quantity  and  intensity  of  electricity  afre  ad- 
mitted to  be  rather  vague,  although  useful ;  but  if  we  consi- 
der the  former  in  its  natural  sense  of  volume  or  measure, 
and  the  latter  as  indicating  an  increased  impetus,  we  may 
form  sufficiently  definite  idea's  from  these  expressions. 
Thus,  lo»  instance,  where  the  quantity  of  electricity  in  any 
conducting  body  is  not  ailtered,  but  the  intensity  is,  the 
latter  is  always' in  proportion  to  the  diminution  of  the  dis- 
charging surface  ;  hence  the  more  the  surface  is  diminished 
the  iiiore  the  electricity  is  rendered  intense.  In  this  re- 
jjpect,  it  ma^  be  said  to  he  condensed  or  concentrated,  and 
the  more  condensed,  the  greater  its  intensity.  This  isf 
further  Confirmed  by  the  author's  observation,  that  *'  when 
very  small  conducting  surfaces  are  used  for  conveying  very 
large  quantities  of  electricity,  they  become  ignited  ;  and  of 
the  different  Conductors  that  have  been  compared,  charcoal 
is  most  easily  heated  by  (Voltaic)  electrical  discharges, 
next  iron,  platirta,  gold,  then  copper,  and  lastly  zinc.  The 
phcenomena  of  electrical  ignitioti,  whether  taking  place  in 
gaseous  fluid  or  Solid  bodies,  alwavs  seem  to  be  the  result 
of  violent  exertion  of  the  electrical  attractive  and  repellent 
powers,  which  may  be  connected  with  motions  of  the  par- 
ticles of  the  substances  affected."     Here  Sir  H.  adduces 
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another  argument  or  apparent  fgict  before  alluded  to,  to  dis- 
prove the  existence  of  a  subtile  fluid  as  matter  of  heat,  that 
a  *'  platina  wire  may  be  preserved  in  a  slate  of  intense'ig- 
nition  in  vacuo,  for  an  unlimited  time;  yet  such  a  wire 
cannot  be  supposed  to  contain  an  inexhaustible  quantity  of 
subtile  matter.'*  Shoulr^  it,  however,  afierwards  be  discovered 
that  electric  matter,  ancji  th.e  ipatter  of  heat,  (if  there  be  any 
such  ihing)  are  identical  substances,  only  perceived  by  us  at 
present  under  different  njodjii cation s^  the  explanation  of 
these  phaenomena  must  be  much  more  simple  and  consonant 
with  all  our  other  knowledge  of  physical  bodies.  Tour- 
maline, boracite,  and  many  other  miiieralg  become  electric 
by  heat;  in  fact,  there  is  no  existing  vitreous  or  resinous 
electricity  without  sensible  heat.  We  ijad  much  less-  dif- 
ference between  the  exterior  influence  of  what  is  commonly 
denominated  matter  of  heat,  and  the  electric  fluid,  than 
between  hydrogen,  oxygen,  and  water.  Analogy  seems 
lo  sanction  this :  thus,  most  of  the' substances  which  act 
(distinctly  upon  each  other  electrically,  are  likewise  such  as 
act  chemically,  when  their  particles  hgLve  freedoim  of  motion. 
It  is  the  case  with  the  metals,  with  sulphur  and  the  metals, 
and  with  acid  ancjl  alkaline  substances.  Metals  having  the 
highest  attracting  powers  are  positive;  as  for  instance,  zinc 
is  positive  with  respect  to  iron,  the  latter  to  tin,  tin  to  lead, 
lead  to  copper,  copper  to  silver,  silver  to  gold,  gold  to 
platina,  and  the  latter  to  charcoal^  In  r.iating  the  hypo- 
thesis of  *^  the  possibility  of  the  dependence  of  electrical 
and  chemical  action  upon  the  same  cause, '^  the  author 
complains  of  misrepresentation,  as  if  he  had  maintained  or 
supposed  *'  that  chemical  changes  were  occasioned  by  elec- 
trical changes.''  On  the  contrary,  he  only  supposed  then) 
*'  produced  by  the  s  ime  power,  acting  in  one  case  (electric 
effects)  on  masses,  in  the  other  case  (chemical  effects)  on 
particles.  The  controversy,  however,  was  excited  with  a 
view  not  less  to  notoriety  than  philosophical  truth,  or  the 
development  of  the  laws  of  matter.  in  all  such  cases  si- 
Jence  is  the  best  argument ;  and  it  is  a  serious  injury  to 
science  to  waste  time  on  an  artificial  phantom,  which  might 
be  employed  in  exploring  new  and  unknown  paths  in  the 
Tast  fields  of  philosophical  research. 

Among  the  multiplicity  of  facts  here  stated,  should  be 
poticed  the  experiment  proving  that  the  action  of  the  com- 
mon electrical  machine  does  not  depend  on  tlie  oxidation 
of  the  amalgam.  Sir  H.  found  that  a  small  machine  pro- 
perly mounted  was  active  in  hydrogen  gas,  and  more  active 
iji  carbonic  acid  gas  than  in  the  atmosphere,  probably 
E  e  S  owing 
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owing  to  its  greater  density.  This  has  been  so  often  re- 
peated as  to  be  deemed  quite  conclusive. ,  Before  termi- 
nating these  remarks  on  electric  attraction  and  repulsion, 
the  Professor  very  judiciously  guards  the  young  student 
against  idle  speculations  respecting  electricity  and  sensitive 
action.  "The  laws  of  dead  and  living  nature,'*  he  truly 
observes,  '*  appear  to  be  perfectly  distinct :  material  powers 
are  made  subservient  to  the  purposes  of  life,  and  the  ele- 
ments of  matter  are  newly  arranged  in  living  organs ;  but 
they  are  merely  the  instruments  of  a  svperior  principle.** 
This  sovereign  truth  deprives  the  modern  materialists  of 
the  suffrage  of  the  first  chemist  and  philosopher  of  the  age. 

The  section  "  on  analysis  and  synthesis,  the  circumstances 
to  be  attended  to  in  these  operations,  and  the  arrangement 
of  undecompoundcd  bodies,"  equally  abounds  in  new  and 
luminous  yiews  of  chemical  phaenomena.  One  instance 
will  suffice  to  show  that  the  results  of  even  the  most  familiar 
experiments  have  been  strangely  misinterpreted,  and  that 
almost  the  very  basis  of  all  our  chemical  theories  consists 
of  errors  and  misconceptions.  Thus ;  "  when  concen- 
trated oil  of  vitriol,  which  consists  of  sulphuric  acid  and 
water,  is  poured  upon  common  salt,  and  they  are  heated 
together,  muriatic  acid  gas  flies  off,  and  sulphate  of  soda  is 
obtained  :  hence  it  was  concluded,  that  common  salt  con- 
sists of  muriatic  acid  gas  and  soda;  and  that  the  sulphuric 
acid  merely  displaced  the  muriatic  acid  gas ;  and  no  ac- 
count was  taken  of  the  water  of  the  sulphuric  acid  in  the 
operation  :  yet  the  whole  change  depends  upon  this  water  j 
and  no  soda  and  no  muriatic  acid  can  be  procured  from 
common  salt,  without  water;  and  common  salt  is  made 
directly  by  heating  sodium,  the  metal  which  I  discovered 
to  be  the  basis  of  soda,  and  chlorine  together,  and  these 
are  both  as  yet  undecompoundcd  bodies ;  and  if  92  parts  of 
oil  of  vitriol,  which  consists  of  75  parts,  by  weight,  of  sul- 
phuric acid,  and  17  parts  of  water,  be  made  to  act  upon 
HI  parts  of  common  salt,  which  consists  of  44  sodium, 
and  Q^  chlorine,  the  water  will  he  decomposed,  15  of 
oxygen  will  combine  with  the  sodium  to  form  59  of  soda, 
and  two  of  hydrogen  will  combine  with  67  of  chlorine  to 
form  69  of  muriatic  acid  gas,  and  the  sulphate  of  soda  will 
be  134  parts.*' 

The  second  division,  of  radiant  or  ethereal  matter,  and 
its  effects  in  producing  vision,  heat,  and  chemical  changes, 
shows  how  much  we  are  still  deficient  in  correct  data  on 
these  curious  and  important  points.  Sir  H.  inclines  to 
the  Newtonian  theory  of  light,  but  seems  to  admit  Rum- 
ford's 
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ford's  notion  that  it  is  not  a  specific  fluid.  The  Bavarian 
Count  however  goes  further,  and  compares  hght  to  sound  ; 
but  Sir  H.  does  not  include  sound  in  his  radiant  matter, 
and  if  light  be  matter  at  all,  it  cannot  be  considered  as  per- 
fectly analogous  to  sound.  There  is  also  much  reason  to 
doubt. the  soundness  oF  the  Count's  doctrine  of  light,  as 
his  lamp,  which  he  presented  to  the  Royal  Society,  has 
proved  by  experience  totally  inadequate  to  the  purj)ose  of 
eiuitting  lie;ht.  liis  series  of  burners  contiguous  to  each 
other  may  possibly  have  illuminated  his  own  imagination; 
but  they  have  tailed  to  enlighten  the  presiding  room  of  the 
Royal  Society. 

Empyreal  or  ur^decompounded  substances  that  support 
combustion  xronstitute  the  author's  third  division.  In  con- 
sidering their  combinations  with  each  other,  Sir  FI.  shows, 
that  although  "  almost  all  cases  of  vivid  chemical  action 
are  connected  with  the  increase  of  temperature  of  the  act- 
ing bodies,  and  a  greater  radiation  of  heat  from  them,  and 
in  a  number  of  instances,  light  is  also  produced ;  yet  no 
peculiar  substance  or  form  of  matter  is  necessary  for  the 
effect,  and  that  it  is  a  ^e/^era/ result  of  the  actions  of  any 
substances  possessed  of  strong  chemical  attractions  or  dif- 
ferent electrical  relations,  which  takes  place  in  all  cases 
where  an  intense  and  violent  motion  can  be  conceived  to 
be  communicated  to  the  corpuscles  of  bodies."  The 
strength  of  the  attraction  determines  the  rapidity  of  com- 
bination, and  the  latter  the  intensity  of  heat  and  light. 
This  is  a  muchinore  simple  and  more  natural  exposition 
of  the  actions  of  matter,  than  the  supposed  legerdemain 
operations  of  phlogiston  or  oxygen,  wiiich  have  been  so 
confidently  maintained  by  theorists.  Many  hitherto  unde- 
compouiided  bodies,  which  cannot  easily  be  supposed  to 
contain  oxgyen,  produce  heat  and  light  by  their  mutual 
chemical  action  ;  such  are  potassium  in  combining  with 
arsenic  and  tellurium,  and  sulphur  with  certain  metals  be- 
come ignited  by  their  union.  Oxygen  and  chlorine  or 
oxynnnriatic  gas  are  the  substances  that  support  combus- 
tion, and  here  considered  as  undecomposed  or  simple  ele- 
ments, in  the  present  state  of  our  knowledge. 

In  the  fourth  division,  on  utidecompounded  non-metallic 
inflannnable  or  acidiferous  substances,  are  hydrogen,  azote, 
sulphur,  phoshorus,  carbon,  and  boracium  or  boron,  all  of 
which  '*  are  capable  of  combining  with  oxygen,  and  all  ex- 
cept azote  and  charcoal  with  chlorine."  The  latter  excep- 
tion, such  is  the-  rapid  march  of  ^he  i^uthoif 's  discoveries, 
E  e  4  is 
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is  no  longer  correct,  as  his  recent  discovery  of  the  extraor- 
dinary detonating  substance  from  the  combination  of  chlp- 
rine  with  ammonia,  renders  it  probable  that  chlorine  may 
be  combined  with  azote.  Of  the  various  acids  denomi- 
nated from  nitre,  Sir  H.  observes  that  according  to  th^ 
principles  of  the  French  nomenclature,  they  should  bq 
called  hydro-nhnc  or  ^T/c/ro- nitrous.  When  the  author 
fhscovered  a  solid  hydrat  of  phosphorous  acid  in  Feb.  1812, 
Jje  also  recognised  the  existence  of  an  elastic  fluid,  pro- 
duced with  solid  phosphoric  acid  by  heating  the  hydrat  in 
a  retort  qut  oV  the  contact  of  air.  This  product  he  calls 
hydrpphq^phoric  gas,  which  in  specific  gravity  is  twelve 
times  heavier  than  hydrogen.  It  contains  four  proportions 
of  hydrogen,  and  one  of  phosphorus  :  water  absorbs  about 
one-eighth  its  volume  of  it.  Phosphorettcd  hydrogen  pro- 
bably contains  this  gas  in  many  experiments.  The  basi^ 
of  borax,  which  the  Profes-.or  originally  concluded  to  be 
inetallic,  and  popsequently  denommated  it  boracium,  he 
now  calls  boron,  as  subseqiient  experiments  have  not  de-. 
jnonstrated  its  metallic  nature.  Boron  is  an  opake,  dark 
plive-coiourpd  powder,  infusible  and  not  volatile  at  any 
Icnown  temperature;  when  strongly  heated  in  contact  with 
:^ir  it  burns,  and  forms  dry  boracic  acid.  It  is  a  non-con- 
ductor of  electricity,  and  insoluble  in  water.  Much  still 
remains  to  be  discovered  respecting  the  operations  of  this 
substance  and  its  application  to  the  arts,  owing  perhaps  to 
its  hitherto  comparative  scarcity.  Qf  the  ipetaU,  Sir  H. 
has  augmented  their  number  to  39,  five  times  the  number 
known  to  our  ancestors.  The  sixth  division,  on  substances 
the  nature  of  which  is  not  yet  certainly  known,  treats  of 
the  fluoric  principle,  and  the  apialgam  procured  from  am- 
moniacal  compounds. 

The  seventh  and  last  division  of  this  part  embraces 
^  view  of  the  analogies  betweeii  undecompoupded  sub- 
stances, ideas  respecting  their  nature,  the  modes  of  se- 
parating them,  and  the  relations  of  their  compounds.  Here 
the  author's  almost  universal  knowledge  of  physical  or 
chemical  bodies  enables  him  to  trace  the  most  curious  and 
interesting  analogies  in  the  ap})earances  and  operations  o^ 
matter,  and  the  l^ws  of  the  material  world.  The  chain 
of  gradations  in  the  metals,  inflammable  and  other  bodies, 
leads  to  the  conclusion  thai,  as  far  as  our  knowledge  of  the 
nature  of  compound  bodies  lias  extended,  **  analogy  of  pro- 
perties is  connected  with  analogy  of  composition.  We 
kno>y  nothing  of  the  trqe  elements  belonging  to  nature ; 
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tut  as  far  as  we  can  reason  from  the  relations  of  the  pro- 
perties of  matter,  hydrogen  is  the  substance  which  ap- 
proaches nearest  to  what  the  elements  may  be  supposed  to 
he.  It  has  energetic  powers  of  combination,  its  parts  gre 
highly  repulsive  as  to  each  other,  and  attractive  of  the  par- 
ticles of  other  matter.  It  enters  into  combination  in  a 
quantity  very  much  smaller  than  any  other  substapce, 
jmd  in  this  respect  it  is  approached  by  no  known  body.*' 
It  seems  that  ^'  in  the  electrization  of  a  globule  of  mercury 
in  water  oxygen  appears  to  be  combined  with  the  metal, 
and  yet  no  hydrogen  evolved."  This  experiment  would 
sanction  the  belief  that  water  is  the  ponderable  basis  of 
both  oxygen  and  hydrogen  ;  but  more  experiments  and  cir- 
cumstanciEs  are  wanting  to  allow  of  such  an  opinion  being 
seriously  entertained.  The  whole  of  this  part  should  be 
attentively  studied  by  all  clergymen  who  wish  to  conscien- 
tiously discharge  their  duly;  the  sublimest  conceptions  of 
the  Deity  are  augmented  by  an  enlightened  consciousness 
of  our  own  inability  to  attain  absolute  demonstration  and 
certainty,  even  in  the  laws  of  surrounding  and  sensible 
matter.  The  pious  yet  sublime  opinions  of  a  Newton  and 
a  Davy  have  done  more  good  to  Christianity,  and  conse- 
quently to  the  true  interests  of  society,  than  all  the  religious 
controversies  froip  the  days  of  Arius  to  those  of  Priestley. 

In  an  Appendix  we  find  some  interesting  tables  of  the 
quantities  of  oxygen  and  metal  which  combine  together  in 
different  states. 

"  M.  Berzelius  has  had  the  gpodness  to  communicate 
to  me  the  following  estimates,  some  of  which  agree 
very  nearly  with  those  given  in  the  preceding  pages; 
others  are  new,  and  all  afford  evidences  of  the  truth  of  the 
theory  of  definite  proportions.  It  it  peculiarly  satisfactory 
to  me,  to  be  able  to  state  the  coincidence  of  so  many  of  the 
conclusions  of  this  distinguished  chemist  with  my  own  re- 
sults, obtained  usually  by  very  dit^erent  methofjs  of  opera- 
tion. ^ 
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Oxygpn. 


Metal. 

Oxygen. 

Metal. 

First  Oxide      100 

4,65 

96,826 

Second 

18,6 

84,317 

Third                 — 

27,9 

78,19 

Fourth              — 

37,2 

72,85 

Tke  Sulphuret  of  Antimony  is  composed  of  100  parts  of 
inetal,  and  of  37,25  parts  of  sulphur, 

'f  Oxides 


4M 
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First  Oxide 

Second 

Third 

Metal.          Oiygen.             Metal. 
100             13,6            88,03 
-—             20,4             83,13 
—              27,2             78,61 

Oxygen. 
11,97  7 

16,87  yii 

21,39  J  ^ 

First 

Second 

Third 

The  Sulphureis  of  Tin. 

Metal.          Oxygen.           Metal. 
100           27,234           78,6 

—  40,831           71,8 

—  34,468 

The  Oxide  of  Tellurium. 

Oxygen. 
21,4      ^ 
28,2       K\i 

100  parts 

of  metal,  with  24,83  parts  of 

oxygen. 

Tellureited  Hydrogen. 
Tellurium  100  parts.            Hydrogen 

1,948. 

The  Oxides  of  Gold. 

First 
Second 

Metal.          Oxygen.           MetaL 
100          11,026          96,13 
—           12,077          89,225 

Oxygen. 

3,87    \1 
10,773/3 

The  Oxides  of  Platinum. 

Metal.  Oxygen,  Metal.  Oxygen. 

First  100  8,287  92,35  7,65 

Second  —  16,374         83,9  14,1 

The  Oxide  of'  Palladium. 
Metal  100.  Oxygen  14,033. 

Sulphur et  of  Palladium. 
Metal  100.  Sulphur  28,15. 

The  Oxides  of  Manganesum. 


V. 


Metal. 

Oxygen. 

Metal. 

Oxygen . 

First 

100 

7,02o6 

93,435 

6,565"^ 

Second 

— 

14,0333 

67,68 

12,32 

2 

Third 

— 

28,1077 

78,1 

21,9 

H 

Fourth  ' 

— 

42,16 

72,25 

27,73 

6 

Fifth 

— 

36,215 

64 

36 

8 

Metallic  Oxides  examined  by  other  Swedish  Chemists. 

Oxides  of  Mercury y  by  M.  Sefstrom. 

First,     Metal    100.  Oxygen     3,93 1  1 

Second, iOO.  — '■ 7,9  J  2 


Oxide  of  Bismuth f   by  M.  de  Lagerhielm. 
Metal  100.  Oxygen  11,275. 


Oxide 
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«  Oxide  of  Nickel,  by  M.  de  Rolhoff. 
First,     Metal    100.              Oxygen  27,3   ^  1 
Second, •     — •.  — ^ 40,95  /  J  I 

Oxide  of  Cobalt f  by  the  same. 
First,    Metal  100.                 Oxygen  27,3    1  1 
Second, — .  '■ 40,95 jlj 

Oxide  of  Cerium,  by  M.  de  Hisinger. 
First,    Metal  100.  Oxygen  17,41    1  1 

Second, — .  26,115/ 1|" 

The  preceding  extracts  from  these  *'  Elements  of  Che- 
mical Philosophy"  sufficiently  prove  that  this  is  the  first 
truly  scientific  work  on  chemistry  in  our  language.  The 
superficial  production  of  Fourcroy,  although  dignified  with 
the  titie  of  ''  philosophy,*'  is  rather  a  concise  systematic 
arrangement  of  chemical  substances,  and  is  incomparably 
inferior,  not  merely  in  original  views,  but  in  scientific  elu- 
cidations and  intellectual  precision.  The  present  volume 
gives  us  some  reason  to  hope  that,  before  finishing  his 
work,  the  author  will  be  able  to  furnish  the  public  with  a 
new  and  improved  chemical  nomenclature,  better  adapted 
to  truth,  nature,  ami  the  genius  of  our  language,  than  that 
imported  from  France.  It  is  quite  time  that  we  should 
consider  the  English  as  a  language  and  not  a  dialect,  and 
cease  to  let  it  be  influenced  by  every  vague  fancy  of  the 
French.  Even  the  very  name  of  this  science  has  fluctua- 
ted in  humble  imitation,  and  we  have  now  almost  uni- 
versally Chemistry  for  Chymistry,  according  to  etymological 
propriety.  We  regret  that  Sir  H.  has  admitted  the  bar- 
barous word  potassa  into  his  pages.  It  is  a  most  useless 
and  absurd  combination  of  letters  adopted  by  Murray  un- 
der the  idle  pretext  of  scientific  distinction  ;  its  origin  how- 
ever tends  to  show  the  thoughtless  promptitude  with  which 
we  have  hitherto  transferred  French  words  into  English. 
Of  the  English  term  potash  the  French  made  potasse,  and 
Mr.  Murray  made  it  again  mio  potassa,  pretending  to  avoid 
its  being  confounded  with  the  potash  of  commerce.  Com- 
mercial men  however  say  "Dantzic  ashes,'*  or  ^'American 
potash,"  so  that  there  is  itld  danger  of  the  impure  substance 
in  trade  being  confounded  with  the  potash  of  chemists. 
But,  besides  the  literal  barbarism  of  potassa,  it  has  other 
and  more  serious  inconveniences ;  it  encumbers  chymical 
science  with  a  superfluous  term,  augments  the  already  too 
copious  nomenclature,  and  embarrasses  the  memory  of  the 
young  student,  without  conveying  any  new  idea,  or  being 

of 
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of  any  utility  whatever.  The  author's  papers  In  the  Phn 
losophical  Transactions  are  hitherto  free  from  this  affecta- 
tion, and  we  hope  he  will  see  the  propriety  of  using  only 
pure  potash  in  future  in  these  Elements.  Sir  Humphry  is 
no  less  distinguished  for  the  sublimity  and  beauty  of  hi!^ 
language  than  for  his  unparalleled  discoveries ;  consequently 
his  example  in  such  a  case  must  naturally  become  the 
jus  et  norma  loquendi. 

We  understand  that  translations  of  this  volume  into 
Portuguese  and  Spanish  have  already  been  undertaken  by 
gentlemen  very  well  qualified  for  the  arduous  task. 

LXXVIII.  An  Account  of  a  Series  of  Observations  madt 
on  the  Distance  of  the  Sun  and  Moon  for  determining  the 
Longitude  of  the  Place  of  Observation,  with  Remarks  on 
the  best  Method  of  making  such  Observations,  with  their 
Calculation^  Deductions,  &c.  By  Mr.  Firminger, 
late  Assistant  cit  the  Royal  Observatory,  Greenwich. 

JLT  being  generally  understood,  that  to  determine  the 
longityde  of  a  place  by  the  lunar  observations,  it  is  requi- 
site to  have  three  separate  observers,  vi?.  one  to  observe 
the  moon's  altitude,  another  the  sun's,  and  a  third  to  take 
the  distance  between  the  limbs  of  the  sun  and  moon,  or 
the  moon  and  a  star,  I  was  induced  to  make  a  set  of  observa- 
tions for  determining  the  longitude  of  my  place  without 
any  such  assistance,  it  having  frequently  occurred  to  me 
that  a  series  of  observations  might  be  made  by  only  one 
observer,  which  would  require  but  little  additional  labour  in 
the  calcvilation  to  that  whicji  is  necessary  when  three  se- 
parate observers  are  employed,  and  the  result  of  the  trial 
has  fully  confirmed  my  conjecture. 

The  following  observations,  from  whence  this  conclusion 
was  drawn,  have  not  the  best  possible  arrangement ;  it  was 
readily  seen  in  making  the  calculation,  that  much  of  the 
trouble  of  reduction  might  have  been  avoided  by  a  different 
method  of  taking  theobservariops ;  but  what  has  been  done 
will,  it  is  hoped,  be  sufficient  to  show  the  value  of  the 
means  which  have  been  employed. 

The  weather  at  the  time  of  the  year  when  these  observa- 
tions were  made,  is  but  seldom  favourable  in  London,  and  it 
was  owing  chiefly  to  this  circumstance  that  different  sets  of 
observations  on  the  same  day  were  taken,  and  which  it  was  in- 
tended to  repeat  till  the  number  of  independent  sets  amounted 
^0  ten,  by  taking  two  or  three  sets  each  day  j  but  the  fine 
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Weather  did  not  continue  sufficiently  long  for  this  purpose; 
nor  has  an  opportunity  offered  since  the  peiiod  at  which 
these  observations  were  made  to  repeat  them.  The  sets 
were  four  in  number ;  two  were  taken  on  the  25th  of  Oc- 
tober, and  the  remaining  two  on  the  27th.  The  sun's  and 
moon's  altitude  were  taken  from  an  artificial  horizon,  and 
the  time  at  each  observation  noticed  from  a  comrhon  hori- 
zontal watch  showing  seconds  :  great  accuracy  was  not 
regarded  in  taking  the  moon's  altitude,  nor  indeed  of  the: 
sun's,  except  that  set  from  wh(^nce  the  time  was  to  be 
computed,  for  a  small  error  in  the  observed  altitude  cannot 
inaterially  affect  the  correction  to  be  applied  in  reducing 
the  apparent  to  the  true  distance :  great  care  however 
should  be  observed  in  noticing  the  moment  when  the  di- 
stance is  completed,  as,  whatever  error  is  committed  here, 
will  appear  in  the  longitude,  that  being  deduced  by  a  com- 
parison of  the  time  at  Greenwich,  given  by  the  observed 
distance  compared  with  the  distance  deduced  from  the 
Nautical  Almanac,  and  the  time  inferred  from  the  sun'^ 
observed  altitude. 

The  method  which  1  should  advise  would  be,  first,  to 
take  a  single  observation  of  the  altitude  of  the  moon's  en- 
lightened limb,  theii  one  of  the  sun's  lower  limb*,  and  when 
these  have  been  completed,  tak«  with  the  greatest  care  five 
distances  at  IfeaSt  of  the  proper  limbs  of  the  sun  and  moon. 
When  these  are  finished,  take  another  altitude  of  the  sun,- 
then  one  of  the  moon ;  these  four  altitudes  of  the  sun  and 
moon  will  be  sufficient  for  clearing  the  distance;  and  if 
they  arc  taken  at  nearly  equal  intervals  of  time  before  and 
after  the  time  at  distance,  it  will  ht  only  necessarv  to  take 
a  mean  of  each  two  corresponding  altitudes,  which  will 
very  nearly  correspond  to  the  apparent  altitudes  when  the 
distance  was  taken ;  but  a  set  of  observations  of  the  alti- 
tude of  the  proper  limb  of  the  sun  should  now  be  taken, 
dnd  the  time  noted  down  v/ith  the  greatest  care.  These 
i:)bservations  should  not  be  less  than  five,  because  from 
them  the  apparent  time  at  distance  is  to  be  inferred  by  a 
comparison  with  the  wjttch.  From  this  itiethod  of  proceed- 
ing little  difficulty  occurs,  or  additional  trouble  to  the  usual 
method  by  three  separate  observers  ;  and  I  am  induced  to 
think  that  it  possesses  many  advantages  over  that  method 
in  point  of  accuracy,  for  in  the  latter  case  the  whole  is  com- 

*  This  applies  equally  to  a  star  lyh^n  that  is  used  instead  of  the  sun,  and  is 
to  bs  no  uuderbtood  in  all  cases  here  referred  to, 
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pleted  by  one  observer ;  and  if  he  has  a  good  eye,  and  i^ 
careFul  in  making  his  different  sets  of  observations,  it  is 
more  than  probable  that  the  whole  will  be  conducted  with 
much  greater  accuracy  than  when  three  separate  observers 
are  employed,  as  it  seldom  happens  that  each  of  the  ob- 
servers is  equally  correct  and  careful ;  and  should  it  be 
discovered  that  the  one  who  takes  the  sun*s  altitude  is 
inaccurate,  the  whole  deduction  will  be  affected  with  that 
inaccuracy  :  nor  indeed  is  it  scarcely  possible  for  each  ob- 
server taking  the  altitudes  to  complete  his  observation  at 
the  same  time  that  the  one  who  takes  the  distance  has 
completed  his;  and  the  inaccuracy  arising  will  be  of  con- 
siderable importance,  should  this  happen  to  the  observer 
who  observes  the  object  from  whence  the  time  is  to  be 
computed. 

In  the  method  I  have  adopted,  the  only  inaccuracy  af- 
fecting the  observation  arises  from  the  altitudes  of  the 
bodies  not  increasing  or  decreasing  uniformly:  this,  in  the 
sun  or  a  star,  is  of  no  importance  if  the  observer  is  at  all 
expert  at  making  his  observation,  and  in  the  moon  the 
error  will  be  too  small  generally  to  deserve  notice.  The 
watch  by  which  the  observations  are  made,  should  have  a 
seconds  hand,  and  ought  not  to  vary  more  than  one  minute 
in  twenty-four  hours ; — a  good  horizontal  or  duplex  watch 
will  answer  very  well,  and  will  allow  time  for  the  observer 
to  take  his  final  set  of  observations  for  determining  the 
error  of  the  watch  without  hurrying  himself. 

The  deductions  derived  from  a  mean  of  the  four  sets  of 
observations  about  to  be  enumerated,  give  the  longitude  of 
the  place  in  time  38,9  sec.  west  of  Greenwich  ;  or  in  space 
9'  31'",35  west*.  By  a  reference  to  the  best  maps  of 
London,  it  appears  that  the  Polygon,  Somers  Town,  is 
about  400  yards  to  the  east  of  St.  James's  Church,  Picca- 
dilly, and  the  longitude  of  this  church  is  according  to  the 
trigononietrical  survey,  8'  b'^  west  of  Greenwich.  The 
observations  give  the  longitude  of  the  Polygon,  Somers 
Town,  1'  26"', 35  to  the  west  of  St.  James's  Church,  or 
about  one  mile  ;  this  added  to  the  distance  that  the  Polygon 
is  to  the  east  of  St.  James's  Church,  makes  the  whole  error 
in  longitude  deduced  from  these  observations  about  one 
mile  and  a  quarter,  which,  taking  into  consideration  the 
errors  of  observation,  of  the  instruments,  and  of  the  lunar 
tables,  will  be  found  very  small ;  and  1  am  fully  persuaded 

*  The  observations  were  taken  near  the  Polygon. 
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that  had  the  number  of  observations  been  augmented  (o 
ten,  and  a  mean  of  the  results  taken,  a  great  part  of  the 
present  error  would  have  been  removed. 

I  shall  conclude  these  deductions  by  remarking,  that  a 
complete  set  of  observations  similar  to  those  I  have  here 
given  may  be  taken  in  the  space  of  a  quarter  of  an  hour, 
or  twenty  minutes,  by  a  single  observer,  and  that  they 
may  be  facilitated,  and  rendered  a  little  more  accurate,  by 
the  assistance  of  some  person  to  write  down  the  observa- 
tion at  the  time:  this  part  of  the  business,  indeed,  any  one 
may  do,  and  I  am  inclined  to  believe  that  under  such  cir- 
cumstances the  greatest  error  committed,  will  seldom  ex- 
ceed five  miles,  but  will  generally  fall  short  of  this  distance. 

I  have  reduced  the  apparent  distance  to  the  true  by  the 
method  given  in  the  supplement  to  the  3d  edition  of  the 
requisite  Tables,  a  method  both  simple  and  expeditious,  and 
so  easy  in  practice  that  a  child  of  eleven  years  of  age  of 
moderate  capacity  might  in  a  short  time  be  fully  instructed 
to  perform  the  calculation. 

I  cannot  help  remarking,  that  many  attempts  have  been 
made,  and  are  still  making,  lo  construct  machines  for  ihe 
more  easily  determining  the  longitude  at  sea;  and  although 
I  am  far  from  wishing  to  discourage  any  such  attempts 
when  conducted  upon  scientific  principles,  yet  I  am  greatly 
surprised  that  the  means  of  determining  the  longitude  by 
the  lunar  observations  should  even  at  this  lime  be  thought 
an  operose  task.  The  improvements  in  the  lunar  tables, 
in  the  construction  of  sextants,  and  in  the  method  of  re- 
ducing the  apparent  to  the  true  distance,  have  been  such  as 
to  ensure  the  observer,  with  even  but  a  moderate  degree  of 
experience,  an  accuracy  far  greater  than  is  ever  required  in 
nautical  practice.  It  n»ay  be  said,  that  the  weather  is  of- 
tentimes too  unfavourable  to  determine  the  longitude  by 
the  lunar  method,  and  that  for  several  days  in  the  month 
the  moon  is  invisible,  being  too  near  the  sun.  Here  the 
use  of  a  good  time-keeper  would  be  of  great  advantage,  as 
by  it  the  longitude  would  be  easily  carried  on  between  the 
opportunities  which  oifer,  to  obtain  distances  of  the  sun 
and  moon,  or  the  moon  and  a  star,  and  even  a  time-keeper 
of  very  moderate  performance  would  answer  this  purpose 
with  sufficient  accuracy  for  every  nautical  purpose  :  would  it 
not  therefore  be  of  great  advantage  to  the  maritime  depart- 
ment of  this  country  to  have  young  gentlemen  designed 
for  the  service.,  of  the  sea,  well  educated  on  shore,  both  in 
the  practice  as  well  as  theory  of  finding  the  longitude  by 
the  means  here  recommended  ? 

October 
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October  25,  1812. — The  morning  being  very  fine,  tKe 
following  observations  of  distances  and  altitudes  were  taken 
for  finding  the  longitude  : 

N.B.  27"  is  to  be  added  to  ill  the  observations  to  the 
27th  inclusive, 
k.  M.     s. 

22  41     3  Time  by  watch.  42°  36'    O"  Double  alt.  !;  's  U.  L. 
22  43     5  Ditto  97  49  10 

22  47     4  Ditto  48  55  50 

22  57  23  Time  by  watch  37' 38"  40 

23  2     0  Ditto  2nd  set     97  40  00 
23     5     3  50  14  00 


Dist.  nearest  limbs,  O  &  ji 
Double  altitude  G's  LL. 
Double  alt.  D  's  U.  L. 
Dist.  nearest  limbs  O  &  D 
Double  alt.  G's  L.  L. 


Oct.  27th. 

H.    M.     S. 

20  44  00 

94  11  40 

74  53   lis 
51   50  ) 
51    loj 

74  52  37 

31     5  30"1 
15  40  ) 
25  20  J 

31   15  30 

Double  alt.  ])  's  U.  L. 

Mean 

20  48  00 
50  20 
52  50 

20  50  23 

►  Dist.  nearest  Ihnbs  0  &  B 

Mean 

20  55  00 

55  49 

56  40 

20  55  496 

-Double  alt.  o*sL.L. 

21 

0 

8 
7 
3 

90  55  3 OS 
35  40 
20  30 J 

90  37   13  3 

33    14  40^ 
33   10 
41  20  J 

33  29  43 
87   11    10 

^Double  alt.  ])  's  U.  L. 

Mean 

21 

1 

6 

_ 

Mean 

21 
21 

5 

7 
7 

31 

6 

44 

1^0 »s  L.  L.  double  alt. 

1 

Second  sei 

t21 
21 

21 

16    2 

19  23 

20  16 

21  21 
20  20 

Double  alt.  D  's  U.  L. 

• 
Mean 

74  41   lOS 
41  00 
40  40  J 

74  40  56 t 

36  44  50^ 
52  20 

37  0  lOj 
36  52  26 
84  46  20 

^Di^t.  nearest  limbs  0  tf^ 

\ 

21 

53  31 
24  14 
24  53 

^  0  L.  L.  double  alt. 

f 

' 

21  24  13-3 
21  26  38 

Double  alt  J'sU.L. 

Calculation: 
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Calculation  of  the  observations  of  the  distances  of  the 
Moon's  remote  limb  from  the  Sun,  taken  on  October  25th 
and  following  days. 

Calculation  of  the  First  Set,  taken  October  25  th,  1812. 
li'sH  Par.  N.alm.  57'19"^     I'^jrv) 
Appt.alt.G'sct.  24  44     4    V    J    ^[^ 
Ditto  ])'s  do.  21     2  22  J 

T  4i~42     N.  V.       002079 
N.  V.    1.1 453 2() 


^  J  52'  5g"  Tab.  IX.  9-99758g ' 
'  X.     —     08 


Dif.  appt.  alts.  98  21  22 


9  9975QI 


Dif,  true  alts. 
True  distance 


2  48  43 
97  56  16 


N.  V. 
N.  V. 


0'sL.  L.      48°  58^  15'^ 

24    28     7 

-       2     7 

+     8 

4-     1(5     8 


^14324^ 
1.1 36896 
0.001204 
1.138100 
Double  alt. 


Log. 
Log. 


True  alt. 
G's   P.  D. 

Latitude 
Sum 

Half  sum 
Remainder 


24  42  16  o's  centre. 
102  29     7  cosec.  0.0103938 

51  31  46  sec.      0.2061312 
i78~43~~9 


89  21  34  cos. 
64  39^T8  sin. 


8.0484251 
9.9560467 


70  24'  36'' 

8 

O  59  l6~48 
24 


2]  18  2209968 
s  9.1104984 


6.058140 
6.055721 


—      3  59 

Reduction  todist. 

22  56  44 

Appt.  Time. 

Distance  per  N.  A.  at     21*» 

QS"  55'  29'' 

True  distance 

97  5Q  16 

Distance  per  N.  A.  at      0 

97  24  39      ' 

^  2970        P.  L. 

1   30  50 

4828         P.  L. 

0  59  13 

. ..  — 

H.  M.    s. 

1858         P.  L. 

1  57  21 

21 

Time  at  Greenwich 

22  57  21 

Appt,  time  at  place 

22  56  44  of  Observatbn. 

Longitude            37  W.  fr.  Greenwich. 

Vol.40.  No.  176.  Dec.  1812. 
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Computation  of  the  Second  Set,  taken  Octoler  25th. 

Ditto   O'sct.       25  33     8  J^^    ^^   ^  ""• -^? 

Biff.  appt.  alt.        6  4g  25     N.  V.        007083  9.997872 

Appt.dist.            961232     N.V.    1.142(387  6.05522» 

1. 135(304  6  053100 

1.130050 
DifF.  true  alts.        5  56    3  005658 

True  dist  97  46  56  1.135408 

2]50''  14'  27"  Double  alt.   Q's  L.  L. 


25 

7 

14 

— 

2 

2 

+ 

8 

+ 

16 

8 

25 

21 

28 

102 

2P 

12 

51 

31 

46 

3]  179 

22  26 

89 

41 

13 

64 

10 

45 



— 

5' 

'  9' 

r.*rrr 

8 

0   41 

19 

36 

23  18 

40  24 

—  3 

3 

cosec.     0.0103938 
sec.         0.2061312 


COS.         7.7'^74'9^6 

sine        9.9548682 

2]  17-99S8898 

s~8.95'44449 


Reduction  to  time  at  dist. 
23  15^7,4        Appt.  time  at  Observation. 

October  25th,  at  2lh  98  55  29  Per  N.  Almanac  dist, 
Ditto  at  Obs.                 97  46  56 

Ditto  at  Oh.  97  24  39  P.  L,    2970 

I  30  50  P.  U     4193 

1  8  33  P.  L.     122a 

2  15  50  =^^= 
H.  M.  s. 

2  15  50 

21^ 

23    15   50 
23   15  37,4 
Longitude"^  6  W.  from  Cfceawrch.  ^ 


Computation 
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Computation  of  the  First  Set,  observed  October  27,  1812. 

])'sH.pat-.            55' 47"^    3' 15"  7                 Tab  k  QQQ5103 

I 's  appt^  alt.  46  10  47    k;  ^    [40'  58"  ^l?'  '^'  9  99^103 

e'sappt.alt.  15  31  47  J  "^^  43   j  lab.  x.    --7 

30  39    O    N.  V.     139702  9.995090 
Appt.  dist.       75  23  51     N*  Vi    747888 

'608i86  5.784535 


Dif.  traealt.    31  I9  58 
TruediiJt.        75  21  23 


601357 
145838 

747195 


5.7791^'^ 


0*s  alt.  observed 

2] 31  15  57 
15  37  5S 
+   16    7.8 
+     8.0 
*-     3  23 

O's  true  alt. 

15  50  51 

0*s  P.  D. 

103  .8     4cosec.     0.01151:^3 

Latitude 

51  31  46  sec. 

02061312 

Sum 

170  30  41 

Half  sum 

85  15  20 

c  8.9175663 

B^malnder 

6g  24  29 

f  9.9713264 
2]  19.1065365 

20  56  47 

s  9.5532683 

2  47  34  16 


21   12  25  44 

—     5  26     Reduction  to  time  at  distance 


21     6  59    7      Appt.  time  at  distanc* 

October  27,  ^t  21h    75°  25'    2"    Dist.  per  N.  Almanac 
AtObser.  75  21  23       Ditto 

28th  noon  73  59  35      Ditto 

"T25~27      P.L.         3236 

3  39       P.L.     1.6g30 

7'  42  P.  L.     T.3694 

^ 

9     7  42      Time  at  Greenwich 

970      Appt,  time  at  place  of  obgcrvation 

Longitude  "    42      W.  from  Greenwich. 


Ff  2 


Heduction 
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Reduction  of  ike  Second  Set  of  Observations  taken  on  Oct.  ^1, 
1812. 

D'sH.Far.      55'46"^      ,      „^ 
Appt.  alt.D43    Q  \6    >%  V.    W^  25 
Do.  O  38_U  46  /  2  '^^   i 

24  54  30  N.  V.  093016 
75  J  2  44  N.  V,  744760 


True  dist. 


25  36  55 

75°  &  52" 


651744 

6A4m7 

098283 
743110 


Double  Alt.  O's  LL  2) 


©'s  True  Alt. 
G'sP.D. 

Latitude 


36  52  54 

i8~26  27 

+    16     8 

-  2     49 
+   8 

18  39  54 
303     8     4  cosec.  00115126 
^31  46       sec  0-2061312 

c  87648002 

s  99671642 

2)  18-9496085 

s  9-4748041 


2)  173  19  44 
86  39  52 
67  5g  58 
17  21  42 


9995372 

9995365 

5814078 
5*809443 


Appt.  Time 


2»»18  53  36 
24 


21  41     6  24 
--  3  53       reduction  to  time  at  distance^ 

21  37  13     4  at  distance 


Distance  at 
Obser. 
asth  noon 

2lH 

.75'' 25'   2"  per  Nautical  Almanac. 
75    6  52 
73  59  38 

1  25  27  PL  3236 

0  18  10  PL  9960 

0»'38  17  PL  6724 

Time  at  Greenwich 
Appt.  Time  at  Place 


21 

21  38  17 
21  37  13 


Longitude  from  Greenwich 


I    4  W. 


By 
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JBy  collecting  together  the  ditferent  results  given  above,  they  vyill 
stand  as  follows : 

M.     S. 

Oct.  25th.  1st  Set  Obs.  O  37     W. 

2           Do.  O  12,6  W. 

Oct.  :27th.  1st  Set  Do.  0  42     W. 

2            Do.  1     4     W. 

4)      2  35,0" 
Mean  from  Green\^Oi  38,9  ^^• 

Hence  the  Longitude  derived  from  the  above  observa- 
tions comes  out  38,9  s.  in  time  West  of  Greenwich,  or 
equal  to  9'  31,35^'  in  space.  The  reason  for  giving  the 
calculations  at  full  length  has  been  merely  to  show  their 
simplicity  ;  and  should  ihey  tend  to  induce  other  persons 
interested  in  the  determinatjon  of  this  useful  problem  to 
repeat  them,  the  author's  intentions  will  be  answered.  His 
object  has  been  in  this  instance  directed  only  to  an  endea- 
vour to  facilitate  the  acquirement  of  the  method  of  deter- 
mining the  Longitude  by  a  means  both  simple  and  certain. 

Somers  Town,  Dec.  27^  1812. 


LXXIX.  Proceedings  of  Learned  Societies, 

ROYAL    SOCIETY. 

Nov.  26.  JL  HE  Croonian  Lecture,  by  Dr.  Wollaston,  was 
read.  It  was  an  unusually  brief  lecture,  and  treated  only 
on  the  integraV  molecules  of  crystals.  Dr.  W.,  improving 
an  ingenious  speculation  of  Dr.  Hooke,  assumed  the  prin- 
ciple, that  the  original  molecules  of  matter  are  globular ; 
and  with  these  globes,  he  very  satisfactorily  showed  how 
many  of  the  primitive  forms  of  crystals  might  arise  from 
their  disposition.  He  acknowledged  that  the  assumption 
was  perfectly  gratuitous  ;  but  alleged,  that  at  present  there 
is  no  other  mode  of  accounting  for  the  tetrahedral  and  other 
forms  of  crystals. 

Saturday  the  30lh  November,  being  St.  Andrew's  day, 
the  Royal  Society  held  their  annual  meeting,  at  their  apart- 
ments in  Somerset  Place,  for  the  choice  of  a  Council  and 
Officers  for  the  year  ensuing,  when  the  following  gentlemen 
were  elected  : 

Of  the  old  Council  : — The  right  hon.  Sir  Joseph  Banks, 
Bart.  K.  B.  ;  Sir  Charles  Blagden,  Knt.;  Samuel  Good- 
enough,  Lord  Bishop  of  Carlisle  ;  Anthony  Carlisle,  Esq.; 
Sir  Humphry  Daw,  Knt. ;  Samuel  Lysons,  Esq.  -,  Joseph 
F  f  3  de 
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de  Mcndozii  Hbs,  Esq.  ;  George  Earl  of  Morton ;  John 
Pond,  Esq.,  astnmomer  roval ;  William  Hyde  Wollaston, 
M.  D. ;   and  Thomas  Young,  M.  D. 

Of  the  new  Council  : — George  fcarl  of  Aberdeen  ;  Taylor 
Combe,  Esq.  ;  Sir  Thomas  Frankland,  Bart. ;  Silvester 
Lord  Glenbervie;  Philip  Earl  of  Hardvvicke  j  Matthew 
Raper,  Esq.  ;  Samuel  Rogers,  Esq.  ;  Smithson  Tennant, 
Esq. ;  Rev.  William  Tooke  ;  and  Roger  Wilbraham,  Esq. 

Officers.^^The  right  hon.Sir  Joseph  Banks,  Bart.  K.  B., 
President;  Samuel  Lysons,  Esq.  Treasurer;  William  Hyde 
Wollaston,  M.D.  and  Taylor  Combe,  Esq.  Secretaries. 

Dec.  10.  The  Society  again  assembled,  the  right  hon. 
Sir  Joseph  Banks,  Bart.  President,  in  the  chair,  when  a 
paper  by  Mr.  Smithson  on  ulmin  was  read.  Mr.  S.  was  so 
fortunate  as  to  procure  a  specimen  from  the  same  gentle- 
man at  Palermo,  who  originally  forwarded  it  to  Klaproth, 
and  consequently  operated  on  a  substance  perfectly  similar 
to  that  of  its  original  discoverer.  The  author  found  that 
the  characters  given  to  the  substance  called  ulmin  by  Dr. 
T.  Thomson  are  very  incorrect;  and  instead  of  its  being 
a  resinous  substance,  he  found  that  it  chiefly  consisted  of 
extractive  matter  united  with  potash.  It  was  very  slightly 
soluble  in  alcohol.  Mr.  S.  made  some  experipients  on  the 
juice  and  branches  of  English  elm,  which  he  found  some- 
what different  from  the  substance  sent  him  from  Sicily.  He 
did  not,  however,  pursue  his  experiments  so  far  as  to  de- 
termine the  exact  nature  of  the  matter  obtained  froin  thp  na- 
tive tree. 

Dec.  17.  Dr.  Wollaston,  availing  himself  of  the  facts 
reduced  to  practice  by  Leslie,  in  freezing  water  by  means 
pf  evaporation  in  vacuo,  described  «in  instrument  with 
which  this  process  might  be  effected  for  amusement.  Taking 
a  glass  tube  of  any  length,  such  as  used  for  barometers, 
making  a  bulb  on  each  epd  of  it  four  times  its  diameter, 
nearly  filling  one  of  these  bulbs  with  water,  exhausting  the 
tube  of  air  by  boiling  the  water,  and  hermetically  sealing 
it  like  a  thermorjr^eter,  and  afterwards  plunging  the  bulb  into 
a  mixture  of  salt  and  snow,  ice  would  be  immediately  formed. 
This  might  be  repeated  as  often  as  wished,  in  a  tube  three 
feet  long,  when  tne  effects  of  ejctractiiig  heat  from  the  water 
would  be  very  distinct  to  the  eve. 

The  astronomer  royal,  Mr.  Pond,  laid  before  the  Society 
fL  table  of  the  latitudes  of  some  stars  near  the  north  pole, 
ascertained  with  great  accuracy  by  means  of  the  newly- 
erected  mural  circle,  made  by  Mr.  Troughton,  and  which 
Iflr^  y.  seems  to  coi^sider  as  approachirjg  perfection. 
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Sir  Everard  Home  furnished  a  short  paper,  containing 
%ome  remarks  on  the  solvent  glands  and  gizzards  of  the 
diiFercnt  species  of  cassowary  in  New  South  Wales,  and  the 
African  ostrich.  It  appears  that  these  organs  are  always 
adapted  to  the  native  climate  and  to  the  quantity  of  food 
which  the  fowl  can  procure.  The  length  of  the  intestines, 
and  their  magnitude,  seem  dependent  on  the  like  cause. 

A  paper  by  Mr.  iirande,  on  alcohol,  as  supplementary 
to  his  former  remarks  on  this  subject,  was  read.  It  appears 
that  Mr.  B.  has  at  length  succeeded  in  procuring  alcohol 
from  various  fermented  liquors,  without  the  aid  of  distil- 
lation. For  this  purpose  he  operated  with  acetat  of  lead 
and  nitrat  of  tin,  by  which  he  obtained  pure  alcohol.  He 
also  corrected  several  of  his  ibrmer  estimates  of  the  quantity 
of  alcohol  in  wine,   &c. 

Dec.  24.  Part  of  a  second  paper,  by  Dr.  Lambe,  on  ar- 
senic, was  read.  In  the  account  of  his  experiments  Dr.  L. 
was  led  to  suspect  that  carbon,  azote,  and  hydrogen,  are 
only  modifications  of  the  same  element.  The  Society  then 
adjourned  till  Thursday,  Jan.  14,  IS  13. 

%*  In  our  last  Number,  where  we  reported  the  paper  of  the  astronomer 
royal,  whicli  was  reaH  before  the  R-oval  Society  oq  tiie  12th  November,  upon 
the  last  summer  solsfce,  the  mural  qvKidrunt  was  iiiadvertently  mentioned  t 
it  should  have  been  stated,  tl\at  the  observation^  from  which  thesjlstice  was 
deduced,  were  made  with  the  new  mural  circle  lately  erected  at  Greenwich. 

GEOLOGICAL    SOCrSTV. 

At  a  meetins:  of  this  Society  on  December  4th  (the  Presi- 
dent in  the  chair)  the  reading  of  a  })aper  by  Wm.  Philips, 
Esq   M.  G.  S.  "on  the  veins  of  Cornwall'*  was  begun. 

The  regular  or  metalliferous  veins  of  Cornwall  are  found, 
with  few  exceptions,  to  run  east  and  west.  The  known 
length  of  many  of  these  veins  is  consideral)le,  amounting 
in  some  instances  to  two  or  more  miles,  but  their  actual 
termination  at  either  extremity  has  in  no  case  been  satisfac- 
torily ascertained  ;  all  that  is  known  being,  that  they  gra- 
dually become  so  poor  and  narrow  as  to  make  it  no  longer 
worth  the  miner's  while  to  pursue  them.  The  dip  or  descent 
of  the  veins  varies  more  or  less  from  perpendicular  inclining 
towards  the  north  or  south,  which  inclination  is  called  the 
underlie  of  the  lode.  The  depth  of  the  veins  is  still  less 
known  than  their  longitudinal  extent,  not  an  instance 
having  occurred  of  a  vein  being  fairly  worked  out :  many 
mines  have  indeed  been  relinquished,  but  only  on  account 
of  the  expenses  of  working  them  exceeding  the  produce. 
The  deepest  mine  now  in  work  in  Cornwall  is  Dolcoath, 
iome  of  the  workings  of  which  are  228  fathoms  below  the 

F  f  4  surface. 
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surface.  The  usual  width  of  the  veins  that  are  worked 
varies  from  one  foot  to  ihree  ;  in  particular  instances,  how- 
ever, portions  of  veins  occur  24  feet  or  even  30  feet  wide, 
and  on  the  other  hand  a  vein  of  tin  ore  not  three  inches 
wide  has  been  followed  with  profit. 

The  substances  that  accompany  the  metallic  ores  (or  the 
veinstones)  vary  considerably,  not  only  in  different  veins, 
but  in  different  parts  of  the  same  vein  ;  and  it  is  from  these, 
and  not  from  their  metallic  contents,  that  the  miner's  no- 
menclature of  the  veins  is  derived. 

Gossan  is  a  friable  substance  of  a  loose  texture,  consist- 
ing of  clay,  mixed  more  or  less  with  siliceous  matter,  and 
coated  or  tinged  with  oxide  of  iron  ;  its  colour  varies  from 
light  yellow  to  deep  red  and  brownish  black.  A  gossany 
lode  is  more  common  than  any  other,  and  is  considered  as 
promising  both  for  copper  and  tin. 

When  quartz  predominates,  the  vein  is  said  lo  be  sparry  ; 
and  if  the  quartz  is  considerably  compact,  it  is  looked  upon 
as  a  very  unfavourable  indication,  more  especially  if  ihe  vein 
becomes  narrower  as  it  descends. 

If  iron  pyrites  abounds,  the  vein  15  said  to  be  mundicky. 
When  this  substance  occurs  at  a  shallower  level,  it  is  con- 
sidered as  not  unpromising,  more  especially  if  mingled  with 
yellow  copper  ore  as  it  descends. 

A  vein  containing  a  large  proportion  of  chlorite  is  termed 
a  peachy  lode,  and  promises  fur  tin   rather  than  for  copper. 

A  vein  is  said  to  be  flookany,  when  one  or  both  of  its 
sides  is  lined  with  blueish  vvhiteclay.  It  sometimes  is  so 
abundant  as  to  occasion  considerable  difficulty  and  expense 
to  prevent  it  from  slipping  down  and  obstructing  the 
works. 

When  the  contents  of  .a  vein  consist  of  a  hard  substance 
of  a  greenish  or  brownish  colour,  which  appears  to  be 
chiefly  a  mixture  of  quartz  and  chlorite,  the  vein  is  deno- 
minated caply.     Tin  is  often  found  in  it,  copper  rarely. 

When  the  ore,  whether  of  tin  or  copper,  is  found  in  de- 
tached stones  or  lumps,  mixed  loosely  with  the  other  con- 
tents of  the  veins,  it  is  termed  aprya?iy  lode. 

A  vein  abounding  in  blende  is  called  a  llackjack]odef  and 
is  considered  as  unpromising  for  tin,  but  a  good  sign  of 
copper. 

When  a  vein  contains  granite  in  masses  or  blocks,  or  in 
a  state  of  semi  decomposition,  it  is  termed  a  growan  lode, 
and  is  generally  considered  as  more  promising  for  tin  than 
for  copper.  Of  late,  however,  many  rich  veins  of  copper 
have  been  found  in  the  c;rauite  district  of  Cornwall. 

The 
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The  experienced  miner  by  no  means  implicitly  relies  oa 
even  the  must  promising  symptoms,  for  all  of  them  at 
times  arc  found  to  mislead  ;  the  following,  however,  arc 
those  in  favour  of  which  he  i^  more  especially  prepossessed  : 
all  gossany  lodes  in  general,  the  early  discovery  of  pyrites 
with  portions  of  yellow  copper  ore,  also  of  blende  and  of 
galena,  ar.d  the  cutting  of  a  good  course  of  water,  especially 
if  it  be  warm. 

The  discovery  of  veins  is  effected  in  various  ways  :  the 
ancient  mode  of  shoding  or  tracing  up  water  courses,  when 
pieces  of  ore  are  found  to  occur  among  the  rolled  stones 
in  their  channels,  is  now  rarely  resorted  to.  The  common 
method  is  to  work  drifts  across  the  country  from  north  to 
south,  by  which  all  veins  in  the  district  thus  examined  are 
sure  to  be  cut  through.  Veins  are  often  found  in  driving 
adits  and  levels  for  the  working  of  known  lodes  :  and  not 
unfrequcntly  are  stumbled  on  by  mere  accident  in  digging 
ditches  and  foundations  of  walls. 

December  1 8 — The  President  in  the  chair — the  continu- 
ation of  Mr.  Philips's  paper  on  the  veins  of  Cornwall  was 
read. 

The  contents  of  a  vein  may  be  divided  into  those  which 
are  valuable  and  those  which  are  not  so  ;  the  latter,  forming 
generally  by  far  the  largest  portion,  are  technically  called 
deads,  and  are  left  in  the  vein  both  to  avoid  the  unnecessary 
expense  of  raising  them  to  the  surface,  and  for  the  very 
important  purpose  of  preventing  the  two  wails  of  the  vein 
from  collapsing,  and  thus  destroying  the  works  :  in  addition 
to  the  deads,  strong  pieces  of  timber  are  frequently  made 
use  of.  Sometimes  large  wedge-shaped  fragments  of  rock, 
called  by  the  miners  horses,  occur  in  the  vein,  partially 
cutting  off  the  regular  contents  of  the  lode,  though  seldom, 
if  ever,  entirely  obstructing  it.  Veins  of  copper  ore  are 
however  particularly  liable  to  capricious  and  total  obstruc- 
tions without  any  obvious  cause.  In  proportion  as  the  rock 
becomes  harder,  the  vein  always  becomes  more  narrow. 

One  of  the  first  objects  in  opening  a  new  mine  is  to  drive 
an  adit  or  horizontal  gallery  from  the  lowest  convenient 
level,  for  the  purpose  of  carrying  off  all  the  top  water.  One 
adit  often  serves  two  or  three  mines  :  and  there  is  one 
(called  the  deep  adit)  which  opens  on  one  of  the  creeks  of 
Falmouth  harbour,  the  entire  subterranean  length  of  which 
is  about  24  miles. 

Copper  veins,  which  fifty  years  ago  were  considered  by 
the  Cornish  miners  to  be  peculiar  to  schist,  have  of  late 
beed  found  in  the  parishes  of  Gwennah  and  Redruth,  to 

pass 
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pass  freely  from  schist  into  granite,  and  back  again  to 
schist,  without  any  deterioration.  The  texture  and  hard- 
ness of  both  rocks  is  liable  to  considerable  variation,  af- 
fecting of  course  the  profit  and  progress  of  the  miner  often 
in  a  very  remarkable  degree.  IV'o  shafts  of  Huel  Alfred 
were  sunk  in  schist,  and  the  cost  of  the  one  did  not  exceed 
bl.  per  fathom,  while  that  of  the  other  amounted  to  55/. 
for  the  same  length. 

The  metalliferous  or  east  and  west  veins  are  crossed  by 
others,  the  direction  of  which  is  nearly  north  and  south. 
These  latter  are  called  cross  courses,  and  rarely  produce 
copper  or  tin,  or  any  other  metallic  substances.  The  prin- 
cipal practical  advantage  derived  from  these  veins,  especially 
when  consisting  of  clay,  is,  that  they  oppose  an  effectual 
obstacle  to  the  passage  of  water,  and  therefore  the  miners 
do  not  willingly  pierce  them  without  some  adequate  object 
in  view.  The  disadvantage  of  them  is,  that  they  not  only 
interrupt  the  course  of  the  metalliferous  veins,  heaving  them 
from  a  few  inches  to  several  fathoms,  but  not  unfrequently 
totally  impoverish  them,  so  that  a  long  and  costly  search 
after  the  heaved  part  of  a  vein  often  terminates  in  the  mor- 
tifying discovery  that  it  is  not  worth  pursuing,  as  was 
strikingly  exemplified  in  the  corresponding  veins  of  Huel 
Jewel  and  Tol  Cam. 

There  is  another  species  of  vein  called  a  contre  or 
caunter,  the  direction  of  which  is  for  the  most  part  N.  E. 
#ud  S.  W. — These  are  mostly  if  not  always  metalliferous, 
ind  often  remarkably  rich  ;  of  which  the  mines  of  Huel 
Alfred  and  Herland  have  afforded  most  splendid  instances. 

PHILOSOPHICAL    SOCIETY  OF  LONDON. 

The  attention  of  the  Society  during  this  month  has  been 
directed  to  the  subject  of  Hearing,  by  a  Lecture  on  the 
Anatomy  and  Physiology  of  the  Organ  of  Hearing  in  Man 
and  other  Animals,  by  Mr.  T.  J.  Ptttigrew. 

The  lecture  conimenced  by  observitig  the  difficulty  of 
treating  anatomical  and  physiological  subjects  in  a  suffi- 
ciently popular  manner  to  interest  a  general  audience,  and 
by  professing  an  endeavour  to  divest  it  of  technical  phrases 
as  much  as  possible. 

The  lecturer  was  aware  that  in  manv  instances,  in  so 
complicated  an  organ  a;^  tlie  car,  it  was  utterly  impossible 
to  avt)id  the  use  of  the  technical  terms  but  in  those  he 
endeavoured  to  explain.  For  the  difficulty  was  exceedingly 
great)  when   we   con&idcr  that  they  are  derived  not  only 

from 
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from  the  Hebrew,  Arabic,  Greek,  Latin,  French,  Italian, 
Spanish,  German,  and  P^nglish  languatres,  but  even  from 
the  Indian,  African,  and  Mexican,  as  Mr.  J.  M.  Good  has 
shown,  in  a  paper  on  Medical  Technology,  in  fhe  first  part 
of  a  new  series  of  the  Transactions  of  the  Medical  Society 
of  London.  Notwithstanding  the  many  ditficnlties  wliich 
thus  presented  themselves  in  the  demonstration,  Mr.  P., 
conscious  of  the  utility  of  publicly  disseminating  so  im- 
portant a  branch  of  knowledge,  was  emboldened  to  proceed 
to  his  subject  *•*  with  all  its  imperfections  on  its  head/' 

The  ear  he  divided,  in  common  with  anatomists,  into  ex- 
ternal and  internal ;  the  for^ner,  comprehending  the  lobuhis 
pinna  and  meatus  auditorius  externus ;  the  latter,  the 
tympanum,  labyrinth,  and  meatus  internus.  These  severai 
parts,  together  with  the  Eustachian  tube  and  the  auditory 
nerves,  were  perspicuously  demonstrated  by  diagrams  and 
preparations,  and  rendered  intelligible  to  the  audience. 
After  this,  Mr.  P.  proceeded  to  considf^r  sound  and  its 
effects,  and  to  apply  them  to  the  phasnomena  of  hearing, 
He  traced  the  sonorous  undulations  passing  through  the 
air  collected  into  the  concha,  and  conveyed  along  the  ca- 
nalis  auditorius  to  the  membrana  tynipani,  where  he  no- 
ticed the  discovery  of  a  radiated  muscle  by  Sir  Everard 
Home,  first  in  the  elephant  and  afterwards  in  man,  by 
which  the  membrane  is  brought  into  a  state  capable  of 
acting,  and  of  giving  those  different  degrees  of  tension 
which  empower  it  to  correspond  with  the  variety  of  ex- 
ternal tremors :  when  the  membrane  is  relaxed,  the  ra-* 
dialed  muscle  cannot  act  with  any  effect,  and  external  tre- 
mors make  less  accurate  impressions*.  From  the  mem^ 
brane  he  traced  the  progress  of  sound  along  the  ossicul* 
audilus,  and  considered  the  muscles  belonging  to  them. 
From  the  last  of  the  bones  (the  stapes)  he  traced  it  through 
the  fenestra  ovalis  into  the  vestibulum  and  semicircular 
canals,  and  treated  of  the  membranes  lining  those  cavities, 
the  fluid  contained  in  them,  and  the  nerves  expanded  upon 
the  membranes.  The  cochlea,  spiral  laminas,  &c.  then 
met  with  consideration,  which  parts  Mr.  P.  conceived 
were  subservient  to  the  diversity  of  sounds ;  and  he  con- 
cluded the  human  demonstration  by  some  appropriate 
observations  on  the  Eustachian  tube. 

The  concluding  j)art  of  the  lecture  consisted  of  coin» 
parative  anatomical  observations.  All  vertebral  animals 
^i.e.  red-blooded  animals)^  have  an  organ  of  bearing;  it 

•  Cfponian  ^e^ture.    PhiJosophical  Transactions,  part  i.  1$00. 
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is  likewise  found  in  many  insects,  and  in  some  of  the  mol- 
lusca. 

An  abstract  of  this  part  we  shall  thus  arrange  according 
to  the  classes  adopted  by  Linnaeus  : 

Mammalia.  ,  Form  of  the  ear  various.  In  the  porcupine 
it  resembles  the  human.  The  cartilage  composing 
the  pinna  more  delicate  than  in  man.  The  meatus 
auilitonus  externus,  in  animals  whose  nature  leads 
them  to  dive  or  burrow  in  the  ground,  furnished  with 
a  valve  which  can  be  opened  or  shut  at  pleasure.  Ex. 
Water  shrew  and  mole. 

Tympanum  in  all ;  membrane  belonging  to  it,  and 
an  Eustachian  tube  entering  it,  passing  from  the 
fauces,  except  in  the  Cetacea,  where  it  opens  into  the 
blowing  hole. 

Mastoid  cells,  or  some  structure  approaching  to  it, 
in  most;  cellular  in  the  pig,  divided  by  bony  septa ^ 
a  mere  cavity  in  the  dog,  cat,  and  others. 

Ossicula  auditus,  generally  four  in  number,  in  or- 
nithorynchus  paradoxus,  only  two. 

Labyrinth   in  all  quadrupeds.     Cochlea,  sometimes 
3|  turns.     Separate  in  the  whales.     Semicircular  ca- 
nals small. 
Jves.     No    external    ear ;     feathers    peculiarly    disposed 
around  the  meatus,  which  is  valvular. 

Tympana  communicate  with  each  other  by  cellular 
structure  *. 

Membrane  convex  externally.     Ossiculum  auditus 

single,  connecting  the  membrane  with  the  vestibulum. 

Labyrinth.     No   cochlea;  hollow  bony  process  of 

similar  conformation;  semicircular  canals  projecting 

from  the  skull. 

Amphibia.     Crocodile   the  only   one  having  an   external 

meatus.     [Of  this  the  lecturer  produced  a  beautiful 

preparation.]     Many  possess  tympanum.  Eustachian 

tube,   and  semicircular  canals,  as  the  turtle,  in  whom 

the  membrane  is  cartilaginous.     A  single  ossiculum. 

Frogs  two  ossicula.     Concretions  in  the  vestibulum. 

Pisces.     Internal  ear  grows  proportionately  to  the  size  of 

the   animal.     Senncircular  canals   very   conspicuous. 

Concretions  of  a  very  brittle  nature  in  the  vestibulum. 

fnsecta.     Power  of  hearing  doubted  by  many  anatomists, 

but  proved  by  Minasi,  Scarpa,  Comparetti,  and  others. 

Vestibulum  discernible  in  the  Cancer  genus.     Same 

nerves  as  supply  the  antennae. 

•  Tixe  Elephant  has  a  similar  structure. 

Vermes, 
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Vermes.  Only  distinct  instance  the  Sepia  officinalis.  Ves- 
tibulum  with  concretions. 

The  lecturer  conckided  by  observing,  that  throughout 
the  animal  kingdom,  wherever  there  appeared  an  organ  of 
hearing,  a  vestibulum  containing  a  fluid,  and  surrounded 
by  membranes  upon  which  the  nerves  are  distributed,  was 
conspicuous ;  this,  therefore,  he  conceived  to  be  the  most 
important  part  for  executing  the  function  of  hearing.  In 
the  cuttle-fish  it  is  a  mere  capsule  ;  ascending  in  the  ani- 
raal  kingdom,  other  parts  are  superadled  till  it  reaches  to 
man,  in  whom  the  organ  is  most  complicated  and  most 
perfect;  as  he  can  not  only  distinguish  simple  vocal  mo- 
dulations and  articulations,  but  also  the  different  qualities 
with  relation  to  one  sound,  and  that  too  with  wonderful 
accuracy*. 

After  the  lecture,  the  learned  president  (Dr.  Lettsom) 
adjourned  the  Society  until  the  7th  of  January,  with  a  very 
neat  and  appropriate  speech. 

KIRWANIAN  SOCIETY  OF  DUBLIN. 

Dec.  16.  A  Memoir  on  the  Malic  Acid  was  read  by 
M.  Donovan,  Esq. 

After  making  some  observations  on  the  combinations  of 
malic  acid  with  lead,  the  author  proceeded  to  notice  certain 
defects  in  the  processes  hitherto  proposed  for  preparing  that 
acid.  There  is  in  the  juice  of  apples  a  substance  which 
has  heretofore  escaped  observation,  and  which  possesses 
very  peculiar  properties.  In  the  process  of  Scheele,  both 
are  found  in  what  has  been  supposed  to  be  the  resulting 
pure  malic  acid;  nor  can  they  be  separated  without  the 
utmost  difficulty.  In  the  second  process  wherein  nitrous 
acid  is  distilled  from  sugar,  the  author  observed  that  a  fluid 
is  produced  which  does  not  always  manifest  in  a  decisive 
manner   the  characteristic  properties  of  malic  acid. 

The  author  then  adverted  to  some  other  defects  of  these 
modes  of  preparing  the  substance  in  question  ;  and  re- 
marked, that  even  the  process  of  Vauquelin,  although  by 
much  the  best,  is  not  free  from  some  of  these  objections. 
He  then  proposed  an  improvement  of  the  latter  process, 
which  affords,  as  far  as  is  at  present  known,  a  malic  acid 
perfectly  pure. 

The  paper  concluded  with  conjectures  concerning  the 
state  in  which  this  acid,  and  perhaps  vegetable  acids  in 
general,  may  previously  have  existed  in  fruits  and  berries. 

*  See  CuvitTy  Licuns  d  *  Anatomic  comparie^  tome  ii. 

Some 
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Some  experiments  and  observations  were  stated,  which 
■were  supposed  to  render  it  probable  that  the  bitter  principle 
is  a  con}pound  basis,  which  by  uniting  to  oxygen,  or  by  un- 
dergoing more  complicated  processes,  might  change  its 
nature  so  tar  as  to  become  an  acid. 

IMPERIAL  INSTITUTE  OP  FRANCE, 

[Continued  from  p.  394.] 

Mineralogy  and  Geology. 

The  late  professor  Abilgaard,  of  Copenhagen,  discovered 
some  years  ago  a  combination  of  aiumine  and  fluoric  acid, 
hitherto  unknown  to  mineralogists.  M.  Brunn  Neergardt, 
of  the  King  of  Denmark's  household,  published  a  histo- 
rical notice  of  this  very  rare  substance,  which  came  from 
Greenland  :  he  describes  pieces  in  which  it  is  surrounded 
by  other  minerals,  a  circumstance  which  may  lead  to  the 
discovery  of  the  kind  of  soil  in  which  it  is  found. 

M.  Lelievre,  member  of  the  class,  has  published  another 
notice  of  a  gray  mineral  which  he  discovered  in  some  pieces 
of  granitic  rock  sent  to  him  from  Piedmont  by  M. 
Muthuon,  mining  engineer. 

M.  Brongniart  lias  completed  the  mineralogical  descrip- 
tion of  the  environs  of  Paris,  which  he  undertook  in 
concert  with  M.  Covier,  by  taking  the  level  of  the  principal 
eminences  in  the  district  which  he  describes.  The  results 
of  their  joint  labours  have  been  given  to  the  world,  and 
will  form  a  valuable  addition  to  M.  Cuvier's  researches  on 
fossil  bones, 

M.  DauxierLavavs*-e,  formerly  a  colonist  of  Saint  Lucia, 
lias  presented  to  the  class  a  geological  description  of  Tri- 
nidad, and  other  islands  adjoining  the  mouth  of  the 
Oronooko.  The  latter  are  very  low,  and  are  frequently 
inundated  by  the  river,  of  which  they  seem  to  be  mere  alluvia. 
In  Trinidad  there  is  a  lake  which  produces  abundance  of 
bitumen,  and  towards  the  southern  shore  the  sea  also 
throws  up  the  san»e  substance  at  two  places.  Two  adjacent 
hillocks  have  small  craters,  and  give  out  sulphureous  va- 
pours. We  there  find  sulphur,  alum,  and  crystallized 
vitriol.  In  another  pan  of  the  island  there  is  a  mine  of 
plumbago  and  coal.  To  conclude,  Trinidad  resembles  in 
buch  a  striking  manner  theadjoining  continent  in  the  natitre 
of  its  rocks,  that  there  is  every  reason  to  believe,  according 
to  M.  Lavavsse,  that  it  was  anciently  part  of  the  same  con- 
tinent. Gray  schistus  or  argilt  is  every  where  prevalent; 
calcareous  stone  and  gypsum,  so  abundant  in  the  Antilles, 
are  here  very  rare. 

Vegetable 
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Vegetalle  and  Botanical  Physiology* 

M.  Palisot  de  Beauvois  has  communicated  to  the  Class 
the  result  of  an  experiment,  calculated  to  enlartre  our  know- 
ledge upon  the  subject  oF  the  sap  of  vegetables. 

Instead  of  simply  removing  a  strip  of  bark  from  around 
a  branch,  as  is  generally  done,  he  entirely  isolated  a  square 
piece,  making  a  cut  all  around,  and  in  such  a  way  that  iia 
fibres  had  no  longer  any  communication  with  the  rest  of 
the  bark,  above,  below,  or  laterally.  He  also  removed 
the  liber  and  cleansed  the  cambium  thoroughly,  leaving  the 
wood  only  untouched  at  the  bottom  of  the  cut.  The  edges, 
of  this  piece  of  bark,  thus  isolated,  did  not  cease  to  exhibit 
vegetation,  as  well  as  the  bark  of  the  external  edge  of  the 
cut;  in  some  trees  it  even  gave  out  a  well-organized  bud. 
Nothing  can  prove  more  strongly  the  general  communica- 
tion of  all  the  parts  of  a  vegetable,  and  the  manner  in  which 
they  mutually  supply  each  other  in  their  functions  ;  for  this 
piece  of  bark  could  only  draw  its  sap  from  the  wood  con- 
cealed under  it. 

In  cur  Report  for  1806,  we  have  detailed  the  peculiar 
opinion  of  M.  de  Beauvois  on  the  fecundation  of  the  mosses, 
and  we  cited  at  the  same  time  the  objections  which  still 
prevent  several  botanists  from  adopting  this  opinion,  which 
consists  in  regarding  as  the  pollen  or  fecundating  powder 
the  green  dust  which  fills  the  urn  of  the  mosses;  and  as  the 
seed,  another  dust  which  M.  de  Beauvois  places  in  a 
capsule  situated  in  the  axis  of  this  very  urn  ;  whereas 
Hedwig  takes  the  green  dust  for  ihe  seed,  and  looks  for  the 
pollen  in  other  organs  ;  and  some  more  modern  botanists 
will  not  even  admit  of  distinct  sexes  in  these  plants,  regard- 
ing this  dust  as  heaps  of  small  bulbs,  or  buds. 

M.  de  Beauvois  has  this  year  made  a  discovery  which 
confirms  him  in  his  opinion.  Having  carefully  examined 
the  urn  of  the  mnium  capillare^  he  found,  1st,  That  the 
green  dust  of  the  urn  did  not  adhere  to  the  central  capsule, 
as  it  would  have  done  if  it  had  been  the  seed,  and  if  this 
capsule  was  a  columella,  as  the  followers  of  Hedwig  assert. 
2.  That  there  were  in  the  capsule  transparent  grains,  larger 
than  those  of  the  green  dust. — 3.  That  in  the  green  dust 
itself  there  were  grains  of  two  kinds,  some  green,  opaque 
and  angular,  united  by  threads  ;  others  transparent  and 
spherical. 

M.  de  Beauvois,  on  afterwards  examining  the  dust  of  the 
iycopodii,  also  found  two  kinds  of  grains  in  them  ;  some 
were  opaque  and  yellow^  and  others  round  and  transparent, 

like 


464  Imperial  Institute  of  France. 

like  drops  of  water ;  and  at  most  in  the  proportion  of  one 
to  thirty  with  respect  to  the  former. 

M.  de  Beauvois,  who  regards  the  opaque  grains  as  the 
pollen,  thinks  that  the  transparent  bodies  which  are  mixed 
there  are  a  species  of  buds  or  bulbs,  calculated  to  send 
forth  new  plants,  and  that  it  was  these  which  germinated 
when  Hedvvig  and  other  observers  obtained  young  plants 
by , sowing  the  dust  of  the  lycopodii  and  the  mosses  :  these 
experiments  can  therefore  no  longer  be  opposed  to  him. 

With  respect  to  the  true  grains,  they  are  placed  according 
to  him  in  a  different  manner  in  the  lycopodii  and  in  the 
mosj^es  :  the  axillae  of  the  leaves  of  the  lower  part  of  the 
ear  contain  in  some  plants  of  the  former  family,  small 
capsules,  each  containing  some  grains  larger  than  the  dust 
of  the  upper  capsules,  which  have  been  considered  as  seeds 
by  Dillenius,  and  by  all  those  who,  like  him,  regarded  the 
dust  as  a  pollen. 

M.  Willdenow  regards  them  as  a  species  of  bulbs;  and  it 
is  the  common  opinion  of  those  who  will  not  admit  any 
sexes  in  the  mosses,  the  lycopodii,  and  the  other  crypto- 
gamia. 

But  M.  de  Beauvois  finds  that  these  grains  have  all  the 
characters  of  organization  assigned  to  the  seeds  by  the 
most  accurate  botanists,  and  that  consequently  we  cannot 
hesitate  to  regard  them  as  such,  although  they  have  not  as 
yei  been  discovered  in  all  the  lycopodii :  he  admits,  never- 
theless, that  be  has  not  succeeded  in  raising  them;  but  this 
he  ascribes  to  their  having  been  in  too  fresh  a  state. 

We  briefly  noticed  in  our  two  former  reports,  the  discus- 
sions between  our  associates,  Mirbel  and  Richard,  on  the 
internal  composition  of  the  grain  of  certain  vegetables.  As 
these  discussions  had  nothing  less  in  view  than  the  subver- 
sion of  all  the  present  systems,  they  were  conducted  with  a 
warmth  proportionate  to  their  importance,  and  it  becomes 
necessary  for  us  to  give  some  account  of  the  point  at  which 
the  dispute  has  arrived.  For  this  purpose  we  must  take  up 
the  subject  a  little  earlier. 

When  we  immerse  in  water  a  bean,  for  example,  it  soon 
splits,  and  at  the  janction  of  the  two  lobes  which  form 
the  greater  part  of  its  niass,  we  observe  on  one  hand  a  small 
fleshy-like  body  of  a  conical  figure,  and  on  the  other  two 
small  leaves  equally  distinct,  if  we  had  made  this  bean 
germinate,  the  conical  part  would  have  entered  into  the 
ground  and  would  have  formed  the  root,  the  two  small 
leaves  would  have  risen  into  the  air,  and  from  them  the  rest 
#f  the   plant  would  have  been  continued  j  the  two  large 
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lobes  aflhering  at  the  point  of  junction  of  the  two  other 
parts,  after  having  for  some  time  performed  the  part  of  the 
leaves,  would  be  soon  dried  and  disappear. 

The  small  conical  tubercle  bears  among  botanists  the 
name  of  rudicnle,  the  pari  opj)osiie  which,  by  developing 
itself,  give^  the  entire  trunk  of  the  plant,  is  called  plumule, 
and  the  two  laural  lobes  are  called  cotyledovs. 

Numerous  experiments  have  shown  that  the  functions  of 
the  cotyledons  consist  in  furnishing  the  substance  necessary 
to  the  first  development  of  the  piamule  and  the  radicule, 
until  the  small  plant  is  strong  enough  to  extract  from  the 
earth  and  from  the  atmosphere  the  juices  adapted  for  it* 
ulterior  growth. 

Observations  not  less  numerous  have  shown,  that  plants 
with  two  cotyledons,  which  are  the  mo,->t  numerous  in 
nature,  have  a  great  nun)btr  of  common  characters,  and 
that  they  difler  mostly  in  the  details  of  their  organization 
from  those  which  have  only  a  smgie  cotyledon,  and  still 
more  from  those  where  no  cotyledons  are  observable  :  con- 
sequently botanists  have  formed  from  this  composition  of 
the  small  vegetable  eiuDryo,  the  basis  of  their  first  division 
of  plants. 

J\'i.  Desfontaines,  in  a^  memoir  of  which  we  formerly 
gave  an  analysis,  seeiued  to  have  put  a  seal  upon  this  divi- 
sion, by  proving  that  the  ligneous  trunks  of  the  dicotyle- 
donar  plants  have  another  internal  texture,  and  another 
manner  t)f  growing  than  those  of  the  mono-cotyledones 
and  the  acotylcdones. 

But  as  it  frequently  happens  in  natural  history,  particu- 
larly when  the  fundamental  characters  rest  upon  empirical 
observations  only,  and  the  rational  relations  of  which  with 
the  rest  of  the  organization  have  not  been  gradually  ap- 
preciated, these  rules  are  not  withoui:  exception.  It  ha* 
been  discovered  that  in  the  seeds  c^^  certain  plams,  which 
throughout  their  whole  structure  resetnble  thedicotyledones, 
or  those  which  have  no  cotyledons,  or  which  have  more 
than  two,  exceptions  in  an  inverse  ratio  have  been  supposed 
to  exist,  and  these  notions  have  excited  the  attention  of 
botanists  more  than  ever  to  the  examination  of  the  seeds  of 
all  the  plants.  In  the  course  of  this  investigation,  however, 
some  were  found,  the  structure  of  which  appeared  proble- 
matical, and  in  which  the  same  organ  received  different 
names  according  to  the  way  in  which  each  was  regarded. 

The  nelumho  is  one  of  the  most  remarkable  of  these 
(loubiFul  species  :  it  is  an  Indian  plant,  which  has  a  consi- 
derable resemblance  to  our  ncmiphar ;  its  seed  contains  a 
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body  divided  into  two  lobes  ;  at  two-thirds  of  its  height 
and  between  these  lobes,  there  is  a  small  membranous  sac, 
from  which  proceed  the  first  leaves,  and  it  is  only  after  the 
stalk  which  bears  these  leaves  is  a  little  lengthened,  that  it 
produces  laterally  some  small  roots. 

Messrs.  Mirbel  and  Poileau,  in  conformity  to  a  resem- 
blance at  least  apparent,  have  asserted  that  the  two  lobes 
are  the  two  cotyledons  ;  that  the  first  leaves  form  the  plu- 
mule, and  the  sac  wtiich  envelops  them  is  a  kind  of 
sheath:  that  the  radicle  remains  inactive  and  without  de- , 
velopment,  and  that  the  fibres  which  arise  from  the  small 
stalk  are  analogous  to  those  roots  which  issue  from  rampant 
plants. 

M.  de  Mirbel,  in  particular,  thinks  that  he  has  found  in 
the  interior  of  these  lobes,  a  set  of  vessels  entirely  similar 
to  those  of  the  cotyledons  in  the  plants  which  have  double 
cotyledons.  These  two  botanists  have  therefore  ranged  the 
nelun\bo  among  the  dicotyledones. 

M.  Richard,  on  the  contrary,  maintains  that  it  is  the 
small  sac  which  ought  to  be  considered  as  the  only  cotyle- 
don, and  that  the  two  lobes  belong  to  the  extremity  of  the 
radicle  :  he  compares  these  bodies  with  those  observed  in 
other  embryos,  and  to  which  he  has  given  the  name  of 
hypoblasli,  being  the  same  which  Gaertner  called  Tiullus  ; 
and  this  anal ogv  appeared  to  him  to  be  the  clearer,  because 
the  lobes  in  question,  as  well  as  the  other  hvpoblasti,  exhi- 
bit no  growth  at  the  time  of  germination,  and  the  contrary 
is  the  case  with  most  of  the  cotyledons.  The  lateral  pro-, 
duction  of  the  roots  is  a  natural  and  general  consequence 
of  the  presence  of  a  hypoblastus,  which  hinders  the  radicle 
from  shooting  out  in  a  straight  line.  According  to  this 
reasoning,  M.  Richard  has  classed  the  nelumbo  among  the 
mono-cotyledones. 

The  discussion  afterwards  turned  upon  the  nature  of  these 
hypoblasti.  M.  de  Mirbel  has  compared  what  M.  Richard 
calls  by  this  name  among  the  grasses,  and  which  is  the  scu- 
tellum  of  Gaerlner,  with  the  cotyledon  of  the  asparagus  and 
some  other  plants  which  have  only  one,  and  has  concluded 
from  the  comparison,  that  the  hypoblastus  of  the  grasses  is 
precisely  their  cotyledon  :  this  would  give  him  the  advan- 
tage of  all  the  analogies  cited  by  M.  Richard. 

M.  Poiteau  has  also  given  in  a  memoir  upon  this  question, 
taking  the  same  side  with  M.  Mirbel. 

M.  Richard,   in   reply,   maintains  that  there  is  a  greater 
difference  than  M.  Mirbel  is  aware  of;  that  the  plumula  of 
the  asparagus  and  of  the  other  plants  mentioned,  is  enve- 
loped 
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loped  in  the  cotyledon  ;  that  it  pierces  through  it  ingrowing, 
and  that  this  is  a  character  essential  to  the  plumula  ot"  all 
the  inonocotyledonal  plants  ;  that  in  the  grasses,  on  the 
contrary,  the  plumula  is  enveloped  in  a  tunic  in  the  form  of 
a  cone  distinct  from  the  hypohlaslus,  and  that  it  is  this 
tunic,  which  enveloping  the  piumula,  ought  to  be  the  true 
cotyledon;  but  M.  JVIirbel  has  only  shown  in  this  small 
cone  an  excrescence,  resulting  from  the  plumula  assuming 
in  the  grain  an  increment,  proportionally  stronger  in  the 
grasses  than  in  the  other  uionocotyledons. 

Argnments  drawn  from  plants  more  or  less  resembling 
the  neliunbo  have  been  adduced  on  both  sides, 

M.  .viirbel  has  shown,  that  there  exists  a  great  resemblance 
"between  the  grains  of  the  pepper  plant  and  some  others 
clearly  distinguishable  as  dicotyledons,  in  the  structure  of 
their  suckers  and  the  grains  of  the  nelumbo.  In  truth  we 
do  not  see  in  the  nelumbo,  nor  in  the  nyniphaea,the  annual 
ligneous  layers  which  distinguish  the  dicotyledons ;  but  it  is  to 
their  loose  texture,  according  to  M.  Mirbel,  that  we  ought 
to  ascribe  this  difference. 

M.  Richard  has  produced  in  his  favour  the  families  of 
thehydrocharidese  and  the  hydropeltideae,  which  he  thinks 
the  nelun.bo  and  the  nyniphaea  most  resemble,  and  several 
genera  of  which  have  thick  hypoblasti,  in  a  hollow  of 
which  is  lodged  the  plumula,  enveloped  wilh  a  cotyledonal 
purse,  although  these  hypoblasti  are  not  divided  so  deeply 
as  in  the  nelumbo. 

But  at  the  same  moment  with  this  partial  discussion 
another  arose  :  two  or  three  years  ago  M.  Richard,  ascer- 
taining that  the  division  of  the  plants,  according  to  the 
number  of  their  cotyledons  or  seminal  lobes,  is  in  some 
cases  obscure  or  even  insufficient,  proposed  a  new  one, 
taken  from  another  part  of  the  embryo,  viz.  from  the 
structure  and  envelope  ot  the  radicle. 

In  the  plants  commonly  called  dicotyledonal,  the  radicle 
or  the  small  conical  tubercle  mentioned  above,  becomes  of 
itself,  by  shooting  out,  the  root  of  the  vegetable  :  in 
others,  it  is  only  a  small  sac  containing  tubercles,  which 
become  the  roots. 

M.  Richard  denominates  the  plants  of  the  first  form 
exorhizes,  and  those  of  the  second  endorhizes, 

M.  Mirbel  asserts  that  this  new  division  is  still  less  appli- 
cable than  the  ancient;  that,  in  truth,  the  radicle  of  the 
grasses  is  conformed  to  this  description  of  the  endorhizes, 
but  that  in  the  other  monocotyledons  there  is  no  appear- 
ance of  sacj  but  a  small  node  at  the  basis  o^  the  nascent 
G  g  2  root. 
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root,  and  that  this  node  is  re-produced  in  plants  analogous 
to  the  dicotyledons,  such  as  this  very  pepper  to  which  he 
had  already  had  recourse  in  the  dispute  relating  to  the 
nehunbo. 

Here  M.  Richard  affirms  that  the  pepper  is  wholly  mono- 
cotyledonal,  as  well  as  the  nelumbo  ;  and  it  may  happen, 
according  to  him,  that  we  may  overturn  the  structure 
of  the  stalks  oF  the  family  of  the  pepper  plants,  or  that  we 
may  be  obliged  to  refer  to  the  general  rule  of  the  structure 
of  the  stalks,  new  deterniinations  calculated  to  render  its 
iapplication  more  precise,  and  to  banish  the  semblance  of 
exceptions. 

[To  be  continued.] 


LXXX.  InteUigence  and  Miscellaneous  Articles, 

INTERIOR  OF  AFRICA. 

A  German  of  the  name  of  Roentgen  has  been  recemly 
prosecuting  the  same  objects  of  discovery  that  excited  the 
ardour  of  the  celebrated  though  unfortunate  Park  ;  and, 
penetrating  into  the  central  regions  of  Africa,  to  reach,  if 
possible,  the  city  of  Tombuctoo,  which  has  never  yet  been 
explored  by  any  European  traveller.  The  following  article 
on  this  subject  has  appeared  in  a  German  journal. 

'*  There  has  been  lately  published  at  Neuwied,  an  inte- 
rcstincr  letter  from  the  traveller  Roentgen  to  his  brother. 
It  reached  him  through  Professor  Hagen,  who  received  it 
from  Mr.  Nunemann,  of  London.  Roentgen,  it  appears, 
after  visiting  Paris,  Vienna,  and  London,  had  repaired  to 
Mogadore,  v\  here  he  resided  a  considerable  time  ;  and  the 
letter  in  question,  dated  the  21st  of  July  181 1,  was  written 
on  the  bank  of  the  river  TeusiflTt,  at  the  moment  of  his  de- 
parture for  the  interior  ot^  Africa.  The  following  is  son^Q 
of  the  most  interesting  information  it  contains  : 

*'  During  my  residence  at  Mogadore,  I  was  engaged  day 
and  night  in  study mg  the  Arabic,  and  I  have  succeeded  i|i 
making  niyself  uiidcrstood  by  the  natives  of  the  country. 
I  wilj  avail  myself  of  that  knowledge  of  the  country,  and 
of  the  manners  of  the  people,  uhich  I  have  accjuired,  in 
order  to  travel  directly  to  I'ombuctoo.  \  would  not  act  with 
so  much  boldness,  were  1  not  convinced  that  Providence 
has  destined  me  to  make  the  discovery  of  the  interior  of 
Africa.  My  good  stars  have  furnished  me  with  a  con^- 
panion  in  my  travels,  than  whom  I  could  not  have  wished 
for  a  better.  He  is  a  German,  who,  when  only  twelve 
years  old,   cjuiited  his  paternal  roof^  having  an  irresistible 
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ihcllnalion  for  roaming  ;  he  has  never  since  lived  six  months 
on  the  same  spot,  and  is  now  38  years  of  age.  He 
knows  all  the  European  languages, — the  Slavonic  excepted. 
Fourteen  years  ago,  when  destitute  oF  money  or'  protection, 
he  was  impressed  by  the  English  for  a  sailor,  in  an  island 
of  the  Mediterranean,  where  he  happened  to  lie;  he  was  in- 
humanly treated  by  them,  and  reduced  almost  to  despair.  His 
ship  anchored  before  Tetuan,  forlhe  purpose  of  watering; 
and  there  having  struck  an  English  officer,  who  had  used 
him  ill,  in  order  to  avoid  punishment  he  escaped,  and  be- 
came a  Mussulman  at  Tetuan.  Since  then,  he  has  tra- 
versed the  Barbary  States  in  all  directions,  and  has  lately 
returned  from  a  pilgrimagfe  to  Mecca.  He  has  lived  at 
Jamba,  in  Africa,  as  a  coflee- house  keeper,  and  at  Janoi 
as  a  physician.  At  Constantinople  he  has  superintended 
the  gardens  of  a  pacha.  I  got  acquainted  with  him  at  a 
merchant's  in  Mogadore,  who  had  hired  him  as  a  gardener* 
I  have  taken  him  into  my  service,  and  I  treat  him  rather  aSj 
a  friend  than  as  a  domestic  :  the  benefits  which  I  shall  de- 
rive from  his  experience  are  immense. 

*'  About  a  month  ago  I  travelled  with  a  caravan  of  mer- 
chants to  Morocco,  where  I  procured  valuable  information 
respecting  the  communications  with  the  interior  of  Africa. 

'*"  It  is  impossible  to  convey  an  idea  of  the  violent  hatred 
which  animates  the  Moors  against  Christians.  Even  at 
Mogadore,  I  could  hardly  go  abroad  without  being  over- 
whelmed with  insults.  I  was  obliged,  in  order  to  view  the 
city  of  Morocco,  to  get  an  escort  of  four  soldiers,  who,  by 
order  of  the  Government,  \a  ere  to  keep  back  the  populace. 
Even  then  I  was  often  assailed  l)y  stones,  one  of  which  hit 
me  so  severe  a  blow  on  the  forehead,  that  for  some  time  I 
thought  myself  dangerotisly  wounded.  This  hatred  of  the 
Moors  arises  in  a  great  degree  from  our  dress. 

"  I  saw  at  Morocco  preparations  for  the  setting  out  of  a 
caravan,  which  was  to  reach  Tombuctoo  by  Tafilet  and 
Tunt.  I  immediately  formed  a  resolution  to  join  this  ca- 
ravan, and  I  returned  to  Mogadore.  My  companion  was 
delighted  with  the  plan,  which  I  did  not  communicate  to 
any  one  else  but  to  one  Christian.  T  caused  it  to  be  re- 
ported at  Mogadore,  that,  disgusted  with  the  bad  treatment 
I  had  received  at  iVlorocco,  I  meant  to  repair  to  Tangier, 
and  from  thence  embark  for  Gibraltar.  This  pretended 
jproject  furnished  me  with  a  pretext  for  purchasing  a  mule 
and  every  other  necessary  for  my  journey.  I  secretly  pro- 
cured some  Moorish  garments.  Having  finished  my  pre- 
parations, I  invited  some  Christians  at  Mogadore  to  a  party 
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of  pleasure  on  a  mouniain  about  six  English  miles  off, 
whither  they  were  often  in  the  habit  of  going.  I  have 
there  spent  one  clay  with  them,  and  declared  that  I  meant 
to  proceed  directly  for  Tangier.  They  will  accompany  me 
to  a  certain  distance,  and  will  give  out  at  Mogadore  that  I 
am  on  my  way  to  Tangier.  As  soon  as  I  am  left  alone 
with  mv  fellow-traveller,  I  mean  to  clothe  myself  in  my 
Moorish  garb,  and  to  enier  the  great  road  which  leads  from 
Tafilet  to  Morocco.  From  thence  I  shall  reach  Deminit, 
a  town  situated  at  the  foot  of  Mount  Atlas,  where  I 
shall  be  safe  from  any  searches  which  the  Governor  of 
Mogadore  might  make,  should  he  learn  that  I  have  not 
gone  to  Tangier.  At  Deminit  I  shall  join  a  caravan  which 
will  pass  there  about  that  time,  and  with  it  I  shall  cross 
Mount  Atlas  covered  with  snow,  and  next  enter  the  burn- 
ing plains  of  Tafilet.  I  shall  remain  at  Tafilet  with  a  Ger- 
man rencgado  :  there  are  in  that  city  a  number  of  Germans, 
There  are  some  Germans  in  Morocco,  and  to  one  of  them 
I  am  indebted  for  some  valuable  information.  I  expect  to 
find  a  German  in  Tombuctoo,  and  there  I  mean  to  remain  ' 
six  months,  making  it  the  centre  of  my  observations  on  the 
interior  of  Africa.  I  shall  pass  for  a  physician  ;  I  have 
laid  in  a  supply  of  medicines,  of  which  I  know  the  appli* 
cation.  It  is  my  wish  to  penetrate  towards  the  south,  and 
to  be  able  to  reach  Wesemb,  or  the  Cape.  Should  I  find 
this  too  difficult,  1  mean  to  return  to  Europe,  to  publish 
the  Journal  of  my  travels  ;  and  shall  again  return  to  Africa, 
where  I  am  destined  to  make  some  discoveries.*' 

LECTURES. 

Dr.  Clutterbuck  will  begin  his  Spring  Course  of  Lecture* 
on  the  Theory  and  Practice  of  Physic,  Materia  Medica, 
and  Chemistry,  on  Monday,  January  18ih,  at  Ten  o'clocl^ 
in  the  Morning,  at  his  House,  No.  1,  in  the  Crescent,  New 
Bridge  Street :  where  further  particulars  may  be  had. 

Theatre  of  Anatomy. — Lectures  on  Anatomy,  Physiology, 
Pathology,  and  Surgery,  by  Mr.  John  Taunton,  F.A.S. 
Member'^of  the  Royal  College  of  Surgeons  of  London, 
Surgeon  to  the  City  and  Finsbury  Dispensaries,  City  of 
London  Truss  Society,  8cc. 

Jn  this  Course  of  Lectures  it  is  proposed  to  take  a  com- 
prehensive view  of  the  structure  and  oeconomy  of  the  living 
body,  and  to  consider  the  causes,  symptoms,  nature,  and 
treatment  of  surgical  diseases,  with  the  mode  of  performing 
the  different  surgical  operations;  forming  a  complete 
course  of  anatomical  and  physiological  instruction  for  the 
medical  or  surgical  student,  the  artist,  the  professional  op 
private  gentlemau.  An 
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An  ample  field  for  professional  eclificati(7n  will  be  af- 
forded by  the  opportunity  which  pupils  may  have  of  attend- 
ing the  clinical  and  other  practice  of  both  the  City  and  Fins- 
bury  Dispensaries. 

The  Winter  Course  will  commence  on  Saturday,  January 
the  23d,  1813,  at  Eight  o'clock  in  the  Evening  precisely, 
and  be  continued  every  Tuesday,  Thursday,  and  Saturday, 
at  the  same  hour. 

Particulars  may  be  had,  on  applying  to  Mr.  Taunton, 
Grevillc-Street,  Hatton-Garden. 

LIST  OF  PATENTS  FOR  NEW  INVENTIONS. 

To  Edward  Jukes,  of  Walworth,  in  the  county  of  Sur- 
rey, gentleman,,  for  his  improved  shears  for  pruning  of 
trees,  gathering  grapes,  and  other  fruit,  and  for  cutting  off 
such  limbs  as  may  be  injured,  and  thereby  more  easily  de- 
stroy the  insects  occasioned  by  blights,  which  he  denomi- 
nates an  Averruncator.— 7th  November,  1812. 

To  Joseph  Bramah  of  Pimlico  in  the  county  of  Middlesex, 
engineer,  for  certain  improvements  in  the  construction  of 
various  parts  of  wheeled  carriages,  one  of  which  improve- 
ments is  applicable  to  other  machinery  where  a  rotatory 
motion  is  necessary. — 26lhNov. 

To  Henry  Osborn  of  Bordesley,  near  Birmingham,  in 
the  county  of  Warwick,  for  a  new  method  of  welding  and 
making  of  various  kinds  of  cylinders  of  iron  and  steel.-— 
28th  November. 

To  Thomas  Rogers  of  the  city  of  Dublin,  Esq.  for  his 
method  of  constructing  wheels  for  carriages. — 28th  No- 
vember. 

To  Charles  Price  of  the  Strand,  in  the  county  of  Middle- 
sex, umbrella  maker,  for  his  parasol  and  umbrella  on  an 
improved  construction,  which  he  denominates  *' The  Im- 
proved Solumbra.'* — 4th  December. 

To  Samuel  Smith  of  Coventry,  in  the  county  of  Warwick, 
watch m.aker,  for  an  improved  escapement  for  watches,  by 
an  invention  calculated  10  make  them  beat  dead  seconds  for 
principle  and  parts  of  seconds,  by  means  of  clock  pallets 
attached  to  a  lever  operating  on  a  vertical  wheel. — 'ithDec. 
To  Robert  Were  Fox  the  younger  of  Falmouth,  in  the  coun- 
ty of  Cornwall,  merchant,  and  Joel  Lean  the  younger,  of  the 
parish  of  Budock,  near  Falmouth  aforesaid,  gentleman,  foi 
certain  improvements  on  steam  engines,  and  the  apparatus 
needful  or  expedient  to  be  used  with  the  same.  —  lOih  De- 
cember. 

To 
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To  John  Spencer  of  Port  Ballantrus,  in  Ireland,  salt  tni- 
fiufacturer,  for  his  addition  to,  or  improvement  in^  thfe 
setting  up  of  salt  pans. —  14th  December. 

To  Joseph  Hamilton  of  the  city  of  Dublin,  i;;entleman, 
for  certain  new  methods  of  applying  well  known  principles 
in  the  construction  and  formation  of  earthen  wares. — l6th 
December. 

To  John  Hanbury  the  elder,  of  Bartlett'd  Buildings,  Hol- 
born,  in  the  city  of  London,  warehouseman,  for  his  method 
of  weaving  carpets,  commonly  called  Scotch  or  Kiddermin- 
ster, by  which  a  new  and  firmer  texture  and  larger  patterns 
can  be  produced. — 19th  December. 

To  Thomas  Rogers  of  the  city  of  Dublin,  Esq.  for  his 
method  of  applying  manual  powers  to  the  crane,  pile-driver, 
and  other  machinery. —  19th  December. 

To  John  Fisher  of  Oundle,  in  the  county  of  Northamp- 
ton, ironmonger,  for  his  invented  article  for  preventing 
chimneys  smoking,  which  he  has  named  a  **  Smt^ke  Con- 
ductor," and  which  may  be  manufactured  either  in  cast- 
iron,  wrought  iron,  copper,  brass,  and  tin,  or  any  other 
metallic  substance.  —  I9ih  December. 

To  George  fjcfler  of  Carlisle  Place,  Lambeth,  in  the 
county  of  Surry,  coach-maker,  for  an  improvement  in  the 
construction  of  four-wheeled  carriages. — 19th  December. 

To  John  Morgan  of  York  Street,  in  the  city  of  Dublin, 
M.  D.  for  a  new  power  applicable  to  the  propelling  of  ves- 
sels and  boats  of  every  description  through  the  water,  and 
also  to  the  pumping  of  them. — 19th  December. 

To  Jacob  Samuel  Eschanzier,  of  Gibraltar,  and  Henrv 
Constantine  Jennings,  of  Marchmont-Slreet,  Russell- 
Square,  in  the  county  of  Middlesex-,  gentlemen,  for  their 
new  mode  of  manufaciurijig,  using,  and  applying  certain' 
articles  by  means  of  v\htch  mariners  and  other  persons  may 
hv  saved  from  drowning. — 19th  December. 

To  John  Lewis,  of  Llanelly,  in  the  county  of  Carmar- 
then, assayer  of  metals,  for  certain  improveinents  in  the 
art  of  smelting  copper  ore. — -19lh  December. 

To  John  Barber,  of  Si.  Mary  Street,  Portsmouth,  in  the 
county  oF  Southampton,  sword  cutler  and  surgical  instru- 
ment maker,  for  a  new  instrument  of  great  practical  utility 
to  surgeons;  namelv,  an  instrument  whereby  they  may 
with  the  utmost  facility  stay  and  prevent  the  haemorrhage 
of  the  subclavian  artery  safely  in  cases  when  necessary  lo 
amputate  the  arm  from  the  shoulder  joint. — ^Jlst  Decem- 
ber. 
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Weather. 


Foggy 
Foifiry 

Cloudy 
Cloudy 
Small  Rain 
Ditto  jRaiii 
Ditto  Rain 
Cloudy 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 

Sw.aU  Snow 
Cloudy 
Fair 
Fair 

IHighWind 
Cloudy 
Snow 

Rain  and  Snowr 
Small  Rain 
Cloudy 
FoQgy 


Foggy 
Cloudy 
Cloudy 
Cloudy 


pi.B.  The  Barometer's  height  is  taken  at  one  o'cloffc. 
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Absorption,  organs  of,    126 

Academy  of  Turing  396 

Acid.     A  new  vegetable,  389 

Acorn  Dibble,     Waistell's,  39 

Aerial  Voyage.     Sadler's,  318 

AeroHtts,  315,  396 

Africa,  travels  into  the  Interior,    468 
Ague,  cured  by  imagination,         238 
Allan's  Dividi7ig  Engine,        343,  368 
Analysis  of  cuprane  and   cupranea, 
7, 169;  native  submuriate  of  cop- 
per, 8;  stannane  and  stannanea, 
11  ;  submuriate  of  tin,  12;  super- 
sulphuret  of  platina,  30;  subsui- 
phuret  of  platina,  32,  211;  fer- 
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or  plumbane,  86 ;  butter  of  zinc, 
S6 ;  fuming  liquor  of  arsenic,  83; 
butter  of  antimony,  89  ;  butter  of 
bismuth,  90;  lymph,  113;  blood, 
115;  metallic  oxides,   169  i  silica, 
5201;    hydrosulphuret  of  platina, 
216;    cast  iron,   245;    platinana, 
273;    sulphate  of  platina,    352; 
potash  sulphate  of  platina,  357 ; 
soda  sulphate  of  platina,  358 ;  am- 
monia sulphate  of  platina,         361 
Ammonia.     Combinations  of,       380 
Animal  Chemistry,  109,181 

Antimony .'BvittQT  of,88 ;  oxides  of,441 
Antiquities,  238,  395 

Arithmetic.    Young  Colburn's  attain- 
ments in,  119 
Arsenic.     Lambe  on,  48;  Hume  on, 
105,  427;    Roget   on,    179,  332; 
Marcet  on,  180,  332  ;  Brodie  on, 
281 
Afsenicand  Chlorine  combined,  86  ; 
a  .fuming  liquoi,   87;    action  on 
phosphorus,    sulphur,    resin   and 
oils,  87 
Arsenicane.     Wliat,  88 
Astronomy.     Polar  distance  of  fixed 
stars,  55 ;  comets,                61,396 
Antumaton.     A  speaking,               317 
BakeweU's  reply  to  Farcy's  geological 
observations,     «                           45 
Barometer.      Walfcer  (R.)   on,  136; 
Walker  (E.)  on,                          330 
Barton  on  N.American  caoutchouc,66 
Beiizoates.    Action  of  with  salts,  258 ; 
employed   to    separate  iron   and 
manganese  from  their   solutions, 
263 
Berzelius  oh  carbonate  of  lime,  117; 
conversion  of  starch  into  sugar, 
134,  236;  attempt  to  analyse  silex, 
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Bismuth.     Oxide  of,  442 

Bismuth    and    Chlorine    combined — 
butter  of  bismuth,  89;  Bismuthane, 
90 
Bleaching.     On,  190,226 

Blood.    Chemical  researches  on,  109, 
181 
Bostock  on  alkali  in   animal  fluids, 
176;  reply  to,  321 

Botany,  463 

Brain.    Influence   of    in  producing 
animal  heat,  405 

Bimide  on  blood,  109,  181 

Brick';.    New  method  of  making,    14 
Brodie  on  poisons,  278 

Biirckhardt's  lunar  tables,  65 

Caoutchouc  discovered  in  N.  Amer, 
66  ;  in  England,  123 

Carbonate  of  lime.     Analysis  of,  117 
Cary's  Metereologic-al  Tables,  80,  160, 
240,  320,  400,  473 

Cassius.     Purple  powder  of,         102 
Cerium.     Oxide  of,  443 

Chavasse^s  marine  transit,  401 

Chlorine,  combinations  of  with  me- 
tals, 4,83,  168,  271 
Chyle.     Composition  of,  1 10 
Coagulum  of  blood.     On,               116 
Cobalt,  to  purify,  263;  oxide  of,   443 
Colburri.  Zerah,  a  child.     Arithmeti- 
cal powers  of,  119 
Copper  combined  with  chlorine,  or 
oxymuratic  acid,  5 
Corn  to  secure  in  the  field  till  dry,  18 
Cuprane.    Formation  of,  5  ;  firat  ex- 
amined by  Proust,  5 
Cupranea.     Formation  of,                  5 
Daiy  (E.)  on  sulphurets  and  phos- 
phurets  of  platina,  27  ;  on  African 
plumbago,  41  ;  on  combinations.^ 
of  platina,                  209,  263,  350 
Davy's  (Sir  H.)  Elements  of  Chemical 
Philosophy,  145,  297,  434;  on  a 
new  fulminating  substance,      387 
Davy    (John)    on     combinations  of 
metals  and  chlorine,  4,  83,   168; 
on  fluoric  acid,                           374 
Definite  proportions.    Application  of, 
168,  441 
Desm»riiers  on,    pneumatic    tinder- 
boxes,                                           424 
Dividv^  engine.  On  Allan's,  343,  368 
Donovan    on    electricity,     60 ;      on 
bleaching,  226 ;  on  a  new  vege- 
table acid,                                    389 
Draw-weU.    Asiatic,                     22Q 
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Dupurtal  on  medicinal  preparations 
of  gold,  99 

Ear.     On  the,  458 

Earth,     On  structure  of  the,  13 

Electricittf.    Donovan  on,  60 

Farey.     Bakewell's  reply  to,  45 

Ferrane  aiidferranea.     On,  84 

Fever,  intermitting.  To  cure,  239,  S 15 
Firrningei'  on  polar  distance  of  st;irs, 
55',  on  observations  for  longitude, 
414 
Fl\(oric  acid.  Experiments  on,  374 
Fluoboracic  acid  gas.     On,  383 

Fnrsters  meteorological  ol-servati(jiis,1'i 
Freezwg.     An  expcr.  on,  454 

GeidogkaL  suckhj,  390,  455 

GeoUiixy,         13,  45,  49,  59,  455,  462 
Cold.     Oxides  of,  442 

Gold  combined  with  platina,  3;  often 
alloyed  with  palladium,  t  \  preci- 
pitates, &c.  of,  for  medicine,       99 
Golden  sulphur  of  antimony .  What,89 
Greeks.     A  prize  quescioii,  317 

Hearing.     On,  458 

Heat,  animal.     Brodie  on,  405 

Henry  on  muriatic  and  oxymuriatic 
acids,  337 

hisw^er  on  henzoates,  253 

Home  on  motion  of  snakes,  241 

Horslurgli'0  directions  lor  sailing,  307 
Hume,  hifi  test  for  arsenic,  105,  294, 
427 
Hydraidic  machine.     New,  220 

HydrophosphoYous  acid,  419 

Hydrophosphoric  gus,  42 1 

Imagination.     Power  of,  238 

Imperial  Institute  oj  France,    61,  312, 
393,  396,  462 
Ionian  Literary  Institution,  317 

Iron  combined  with  chlorine  or  oxy- 
muriatic acid,  83;  silicium  in  cast, 
201  ;  analysis  of  cast,  245  ;  to  se- 
parate from  its  solutions,  263 
Johnson  on  solution  of  platina  com- 
bined with  gold  and  silver,  3 
J^oTzei's  temporary  rick,                     18 
Kerly  on  lamps,                               416 
Kftnes  mineral.     What,                   89 
Kirtuanian  Society,             60,  389, 46 1 
Knight  (S.)  on  luminous   appearance 
of  sea  water,                                 206 
Knight  (T.  A.)  on  the  motions  of  the 
tendrils  of  plants,                        343 
Lambe  on  arsenic,                              48 
Lamp.     An  ceconomical,               4)6 
/^ead  and   chlorine    combined,     86; 
horn  lead,                                     86 
ffeaxned  Societies,             59, 1 51 ,  453 
lectures,           76,  157,  239,  397,  470 
Leslie^s  frigorific  process.     On,   144; 
defence  of  Leslie,  208,  236,  326; 
reply  to,                                     329 


Libavius's  liquor.     Formation  of,  9  ; 
decomposed,  U 

London  Philosophical  Society  i  1 52, 23 1 , 
308,388,  458 
Longitude.    Instn.iment  for  the,  401  ; 
on  deiermining,  444 

Lunar  Tables.     New,  65 

Lymph ,  analysis  of,  1 1 3 

Mageiidie  on  mammifer.  animals,  126 
Mnlic  acid,  461 

Mammiferous  animals.       Organs  of 
absorption  in,  126 

Manganese  combined  with  chlorine, 
85  ;  to  free  from  iron,         85,  262 
Manganesnm.     Oxides  of,  442 

Mnrcrt  on  animal  fluids,    176;   test 
for  arsenic,!  180,  332 

Marine  transit  instrument,  401 

Miissey^s  sounding  machine,  91 

Medicine,  239,  315 

Mercury.    Oxides  of,  442 

Mcttyrolites,  315,  396 

Meteorology,  77,  80,   137,  160,   240, 
320,  473 
Moon.     Observations  on,  444 

Moore  on  conversion  of  starch   into 
sugar,  134,  236 

Mvriate  ofbarytes  nn  act.  poison,  278 
Muriats   of  copper,  7;    of  tin,    10, 
169;  of  iron,  84;  of  manganese, 
85;  of  lead,  .         86 

Muriatic  acid.     Action  of,  on  com- 
binations   of  chlorine  and  metals, 
171;  Henry  on,  337 

Musical  scale,  tuning,  &c.  17;  strings, 
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Mvshet  on  the  strata  of  England,  49 
Navigation.    Instrument  to  facilitate, 
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New  looks.     Davy's  Elements.  145, 
297,  434  Horsburgh's  Di- 
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Nightingale  on  stenography.         308 
OgilOy  on  oxymuriate  of  potash  and 
magnesia,  1 90 
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lead,  antimony,    bismuth,     zinc, 
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Oxymuriatic  acid.    On  combinations 
of  with  metals,  4,  83,  168;  Henry's 
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gold,  4  ;  oxide  and  sulphuret  of,  442 
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Parkes's   tables  of  densities   of  sul- 
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